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INTRODUCTION

This volume contains a summary of data used in the clinical analysis conducted for the Run-
Off-Road Collision Avoidance program. The data was extracted from the NASS CDS cases selected
for the analysis. All NASS cases were selected form the 1993 NASS CDS data file.

Each case is described by a data summary sheet, which contains descriptive data on the crash,
a narrative of what occurred in the crash, a scene diagram illustrating the crash site with the vehicle
crash sequence, and a situation tree demonstrating the crash scenario. The descriptive data listed in
each case is drawn from the NASS CDS hard copy case report. The narrative for each case was
prepared by Calspan analysts. It is a result of the careful consideration by the analyst and takes into
account police reports, witness statements (when available) as well as photographs of the scene. The
scene diagram is included to allow a better visualization of the crash scene. This diagram goes
beyond the scene diagram in the NASS case including details that are apparent to the analyst from
photographs of the crash scene.

This volume was assembled to act as a reference for later tasks in this program. Additional
detailed questions about the crashes that arise upon selection of a countermeasure technology may
be addressed by the data contained in this volume.
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PSU-Case No.
02-003

CAUSAL FACTOR!

Opposite Travel Direction

ROADSIDE DEPARTURE: Left

Evasive Maneuver - Vehicle Encroaching into Lane -

General Accident Information
Date: 1-6-93 Weather: Clear/Cloudy
Time: 1000 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: Daylight
Accident Severity: 0(O) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 16 Year: 1987
Driver Sex: Male Vehicle Make: Chrysler
Impairment: None Vehicle Model: LeBaron
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GV14: 06 Steering left
GV64: 05 Passing or overtaking another vehicle
GV65: 53 Other motor vehicle in lane traveling in opposite direction
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.

02-003

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Opposite Travel Direction

ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a westerly direction on a dry, straight, level,
two-lane, rural, asphalt roadway during daylight hours in an 89 km/h (55 mph) speed zone. The
subject vehicle was following a non-contact vehicle in the westbound lane and initiated a passing
maneuver into the eastbound lane. A second non-contact vehicle exited a parking lot at the south
road edge and initiated a left turn into the eastbound travel lane. The subject driver steered left to
avoid the left turning vehicle and departed the left road edge. The vehicle traversed the parking
lot and impacted several mailboxes and a retaining wall. The road surface was marked with
white edge lines and yellow center lines which permitted passing in the westbound direction. All
lines were in poor condition. The right (north) shoulder was covered with a frozen snow bank
while the left (south) shoulder was plowed, paved, and approximately 2 m wide. There were no
roadside reflective markers or delineators.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.
02-003

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DIVEl Roadway

State [ Alignment — Straight
4
Pre-existing Road
Event/Condition L Roadway __
State Dry
Normal —Vehicle

State
b— Obstacles === Vehicle

\ 4
Evasive Maneuver

Shoulder === Yes

Controlled /

Deliberate Driver On-Road e Uncontrolled == Tracking
Steer Response Dynamic State Movement
O\ Controlled /
Deliberate Driver Off-Road mm—— | ncONtrolled s Trackl'ng
Steer Response Dynamic State Movement
Ret ¢ _ Roadway
eturn to Resolution Departure =— Frontal Impact
Roadway Cprash
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PSU-Case No.
02-026

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE Right
General Accident Information
Date: 2-1-93 Weather: Snow/Sleet/Hail
Time: 1838 Surface Condition: [ce/Snow
Accident Type: Control/Traction Loss Lighting: None
Arcridont Savarity: (W X(8)! 1 and llca- Rural
FAwwivdwii UC'@I'I’- v \\/I AN WP 00000 ANWI L
Driver/Occupant Information Vehicle Information
Driver Age: 38 Year: 1987
Driver Sex: Female Vehicle Make: Subaru
Impairment: Intoxicated Vehicle Model: DL/FE/G/GF/
(alcohol/drugs) GLF/STD
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficeway Type Alignment: Curve Left
(Median): Not divided

Slope: Grade

No. of Lanes: 2 Speed Limit: 72 km/h
Cluster Variables

GV14: 99 Unknown
GV64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 9  Precrash stability unknown
GV67: 9 Directional consequences unknown

Calspan Corporation

Carnegie Mellon University

Run-Off-Road Collision Avoidance

Case Summary



PSU-Case No.

02-026

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a northerly direction on a two-lane rural road in a
72 km/h (45 mph) speed zone. The roadway was snow covered and curved slightly to the left.
The driver was intoxicated (BAC=0.19) and allowed the subject vehicle to drift off the right road
edge where it impacted a mailbox and overrode a snowbank before coming to rest on the opposite
side of the snowbank. The asphalt roadway was snow-covered and the white edge lines were in
poor condition. There were no reflective markers or delineators along the roadside. There were
no large scale terrain features or visual obstructions.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

02-026

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & == Driver ___ Roadway

‘ ; — Straight
Incapacitated State Alignment
Pre-existing Road
Event/Condition | Roadway ___
State Icy/Snow
Vehicle
Normal e State
b Obstacles == None
A\ 4
Relinquished Steering | Shoulder == Yes
Control
/—\ v
_ Controlled /
None Driver On-Road Uncontrolled = Drift

Response Dynamic State Movement

/-\ Controlled /

None Driver Off-Road  ——— Uncontrolled— Drift
Response Dynamic State Movement
Return to Resﬁution goadrvtv & —— Frontal Impact
Roadway %przsr? re
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PSU-Case No.

02-027

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Vehicle Speed - Unsafe Driving Act

General Accident Information
Date: 2-3-93 Weather: Snow/Sleet/Hail
Time: 1430 Surface Condition:  Ice/Snow
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 1(C) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 22 Year: 1991
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Probe
Familiarity
with Road: Unknown ABS: Unknown
No. of Defects: No
Occupants: 1
Roadway information
Trafficway Type Alignment: Curve Left
{Median): Flush or curb
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GV14. 99 Unknown
GV64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 9  Precrash stability unknown
GV67: 9  Directional consequences unknown

Calspan Corporation
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PSU-Case No.
02-027

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a northerly direction on a curved (left), two-lane,
rural roadway during daytime hours. The ambient weather condition was snow and the roadway
consisted of snow-covered asphalt with a broken centerline. There were reflective delineators
distributed along the roadside. The speed limit was 89 km/h. The subject driver was traveling at
a high rate of speed and allowed the vehicle to exit the right edge of the roadway. The subject
vehicle subsequently rolled side-over-side to the right (one complete roll) and came to rest on it’s
wheels, facing in a southerly direction. The causal factor was vehicle speed, unsafe driving act.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.
02-027

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DNVET Roadway ___
State B Alignment Curve
Pre-existing ‘ Road
Event/Condition ___ Roadway ___
State Icy/Snow
Excessive ——vehicle___J
Speed State
pee — Obstacles = None
\4
Vehicle Speed - Shoulder =— Yes
Unsafe Driving Act
"
‘ Controlled /
None Driver On-Road Uncontrolled == Long. Skid
Resbynamic State Movement
/\  Z
Controlled /
None Driver Off-Road Uncontrolled=— Yaw
Response Dynamic State Movement
\ Roadway
Sgtaug\zgs Resolution Departure = Rollover
Crash
Calspan Corporation 12 Run-Off-Road Collision Avoidance

Carnegie Mellon University

Case Summary



PSU-Case No.
02-095

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 7-2-93 Weather: Clear/Cloudy
Time: 0130 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 17 Year: 1981
Driver Sex: Male Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: Escort/EXP
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Unknown
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h
Cluster Variables
GV14: 99 Unknown
GVé64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 9  Precrash stability unknown
GV67: 9 Directional consequences unknown

Calspan Corporation
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PSU-Case No.
02-095

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a northerly direction on a dry, two-lane, rural, asphalt
roadway in a 56 km/h (35 mph) speed zone. The roadway curved to the left with a +1% slope at
the apex of the curve. The driver was intoxicated and attempted to negotiate the left curve at an
unsafe speed. The vehicle broke traction and yawed in a clockwise direction. The vehicle
departed the right road edge and yawed 90 degrees counterclockwise before overturning onto an
embankment. (The embankment would have prevented the vehicle from returning to the
roadway.) The vertical alignment of the road along the subject vehicle's path of travel began with
a slight positive grade followed by a hillcrest transition point at the apex of the curve, and a -1%
slope at the point of departure. The road was 5.7 m in width with 0.6 m stone shoulders adjacent
to both road edges. There were no pavement markings, reflective markers, or delineators along
the road edges.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.
02-095

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI Driver . Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition | Roadway _
State Dry
Excessive —Vehicle
Speed State
pee . Obstacles —== None
 /
Vehicle Speed and Shoulder —= Yes
Alcohol
/—\ \
) Controlled /
None Driver On-Road Uncontrolled =— Yaw
Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled=— Yaw
Response Dynamic State Movement
v Roadway
Return to Resolution = Rollover
Roadway utio Departure
Crash
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PSU-Case No.

02-096

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Left

General Accident Information

Date: 7-6-93 Weather: Clear/Cloudy
Time: 1330 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: Daylight
Accident Severity: 1(C) Land Use: Rural
Driver/Occupant Information 7 Vehicle Information
Driver Age 33 Year: 1992
Driver Sex: Male Vehicle Make: Toyota
Impairment: None Vehicle Model: Camry
Familiarity
with Road: Unknown ABS: Unknown
No. of Defects: No
Occupants: 3

Roadway Information

Trafficway Type Alignment: Straight
AR Ad ) Dhyaginal lhameiae
(lﬂcu:an/. ruyan,al vailiivl
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GV14: 08 Braking and steering left

GVvé4: 01 Going straight

GV65: 60 Other vehicle encroaching into lane from adjacent lane (same direction) over left lane line
GV66: 1  Tracking
GVe67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

02-096

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Left

The subject vehicle was traveling south on the inboard lane of a dry, four-lane, asphalt
interstate divided by a median barrier guardrail and was approaching a construction zone. The
road surface had a -3% slope to the south and was straight with no superelevation. The driver
observed a non-contact vehicle encroaching from the right lane, swerved to the left, and braked
with sufficient force to lock the wheels of the vehicle. The vehicle rotated in a counterclockwise
direction across the inboard shoulder and grass median and impacted the median barrier guardrail.
At impact with the guardrail, the vehicle rotated 90 degrees in a counterclockwise direction. The
vehicle continued to rotate counterclockwise and subsequently impacted the barrier with the right
rear area. Scene physical evidence consisted of four counterclockwise yaw marks across the
shoulder and grass median. The two southbound travel lanes were 3.7 m in width with a 3.2 m
wide right shoulder and a 3.8 m inboard paved shoulder. The painted edge lines and broken
white lane lines were in good condition. There were reflective delineators located along the
outboard edges of both shoulders.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

02-096

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DIVEl ____ Roadway ___ .
’ State Alignment Straight
 Z
Pre-existing | Road
Event/Condition l__ Roadway ___
State Dry
Normal —Vehicle

State
b Obstacles === Vehicle

v

Evasive Maneuver

Shoulder == Yes

Controlled /

Steer & Oriver On-Road Uncontrolled = Yaw
Brake Response Dynamic State Movement
/—\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
‘L Roadway
Return to Resolution - Side Impact
Roadway D%prgrstg re i
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PSU-Case No.

02-097

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 7-2-93 Weather: Clear/Cloudy
Time: 0045 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 2 (B) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 67 Year: 1986
Driver Sex: Male Vehicle Make: Oldsmobile
Impairment: Fell Asleep Vehicle Model: Cutlass
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Flush or curb

Slope: Level

No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GVv14: 07
GVve64: 01
GV6S: 12
GV66: 4
GVET7: 4

Steering right

Going straight

This vehicle traveling off the edge of the road on the left side
Skidding laterally - counterclockwise rotation

Vehicle departed roadway

Calspan Corporation
Carnegie Mellon University

Run-Off-Road Collision Avoidance
Case Summary
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PSU-Case No.

02-097

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on the outboard southbound lane of a dry, level, rural,
four-lane, divided, asphalt interstate roadway during nighttime hours. The southbound travel
lanes curved slightly to the right and were divided from the northbound lanes by a grass median
with a shallow ditch and small diameter trees. The vehicle was traveling at a driver estimated
speed of 97-105 km/h (60-65 mph) in an 89 km/h (55 mph) speed zone. The driver apparently
fell asleep and relinquished control of the vehicle. The vehicle drifted across the inboard lane and
departed the inboard shoulder onto the grass median. The driver induced rapid steering
maneuvers which resulted in a 90 degree counterclockwise yaw onto the median. The vehicle
traversed a ditch and overturned. The outboard southbound travel lane was 3.7 m in width and
the inboard lane was 3.8 m wide. The outboard (right) shoulder was paved and was with the
travel lane, and was 3.3 m wide. The inboard (left) shoulder was flush, was paved, and was 1.6 m
in width. Located outboard of both shoulders were reflective delineators which were
approximately 30 m apart. The roadway and all pavement markings (edge lines and lane lines)
were in good condition.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 22 Case Summary



ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

02-097

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

DFOWSY e Driver e,

State
Pre-existing
Event/Condition
Vehicle ___
Normal e State
v
Relinquished Steering
Control

/'\\P

_ Roadway

l__ Roadway __

Alignment — Curve

State Dry

e Obstacles = None

L Shoulder =— Yes

; Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
_ Controlled /
Steer & Driver Off-Road Uncontrolled = Yaw
Brake Response Dynamic State Movement
M Roadway
Return to i —
Roadway Resolution D%F;Zgﬁre Rollover
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PSU-Case No.

02-100

CAUSAL FACTOR: Vehicle Speed - Attempted to Initiate a 90 Degree Turn
ROADSIDE DEPARTURE Left
General Accident Information
Date: 7-2-93 Weather: Clear/Cloudy
Time: 1240 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 2 (B) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 47 Year: 1983
Driver Sex: Male Vehicle Make: Cadillac
Impairment: None Vehicle Model: DeVille/
Fleetwood
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h
Cluster Variables
GV14: 02 Braking (no lockup)
GV64: 13 Negotiating a curve
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 25 Case Summary



PSU-Case No.

se N
02-100

CAUSAL FACTOR: Vehicle Speed - Attempted to Initiate a 90 Degree Tum
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a southerly direction on a wet, rural, two-lane, asphalt
wduway' with a -2% Slope On ail approaCu to a 90 uegree Txgm curve. The pOSLEu SpeEu limit was
56 km/h (35 mph). There were no shoulders, pavement markings, or reflective reflectors/
delineators in the area of the scene. Both edges of the road were bordered by W-beam guardrails
that extended across a small bridge. The vehicle approached the right curve at a police reported
unsafe speed. The driver braked (no lock-up) on the approach to the curve, however, the vehicle
broke traction and the driver backed-off the brake application. The driver again applied a braking
force and the vehicle yawed slightly in a clockwise direction and departed the left road edge. The
left frontal area of the vehicle impacted the W-beam guardrail. There was a 3 m left front tire

mark across the loose stones at the left edge of the road immediately prior to the impact.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

02-100

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert = Driver ___ Roadway

tate Alignment — Curve
Pre-existing Road
Event/Condition . RO3AWAY
State Wet
Excessive —Vehicle__J
Speed State
pee L Obstacles === None
Vehicle Speed L_ Shoulder — Mo
/—\ . 7
) Controlled /
Brake Driver On-Road Uncontrolled = Tracking
Response Dynamic State Movement
~~ N Controlied /
Brake Driver Off-Road Uncontrolled=— Yaw
Response Dynamic State Movement
Return to Resflution goadr\iv &Y . Frontal Impact
Roadway eéprgsgre
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PSU-Case No.

02-104

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-2-93 Weather: Rain
Time: 2000 Surface Condition: ~ Wet
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 20 Year: 1977
Driver Sex: Male Vehicle Make: Toyota
Impairment: None Vehicle Mode!l: Pickup
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables

GV14: 08 Braking and steering left
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 2 Skidding longitudinally - less than 30 degrees rotation
GV67: 4  Vehicle departed roadway

Calspan Corporation

Run-Off-Road Collision Avoidance
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PSU-Case No.
02-104

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a westerly direction on a wet, rural, two-lane, asphalt
roadway during dark, unlighted conditions. The roadway curved left with a reported -2% slope,
straightened for approximately 15 m, and then began to curve to the right. The driver exited the
left curve and lost control due to unsafe speed on the wet road and departed the right road edge.
The center frontal area of the vehicle impacted a 0.3 m diameter tree which resulted in a 43 km/h
(27 mph) change in velocity. Scene evidence indicated braking with lockup prior to the crash.
There were 7.9 m of skid marks that extended on the asphalt and wet grass surfaces. The road
surface was 6.7 m in width with no shoulders on either side. White edge lines marked both road
edges, but there were no center lines. There were no reflective markers or delineators at the road
edge. The speed limit was 48 km/h (30 mph). The PAR noted speed as a contributing factor to
the crash.
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PSU-Case No.

02-104

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert - Driver Roadway

State ' [ Alignment = Curve
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Event/Condition  |— Roadway —_ yy,
State
Excessive —vehicle__J
Speed State
pee |— Obstacles «— None
L 4
Vehicle Speed - | Shoulder =— No
Unsafe Driving Act
/\  Z
. Controlled /
Steer & Driver On-Road Uncontrolled = Long. Skid
Brake Response Dynamic State Movement
/’—\ 4
_ Controlled /
Steer & Driver Off-Road Uncontrolled=— Long. Skid
Brake Response Dynamic State Movement
Return to Res:ution S Oadr\f ay ___ Frontal Impact
Roadway %pa ure
rash
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PSU-Case No.
02-115

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Right

General Accident Information

Date: 8-1-93 Weather: Clear/Cloudy
Time: 0835 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: Daylight
Accident Severity: 2 (B) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 58 Year: 1992
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Unknown
(automobile)
Familiarity
with Road: Unknown ABS: Unknown
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Physical barrier
Siope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GV14: 07 Steering right
GV64: 01 Going straight
GV65: 60 Other vehicle encroaching into lane from adjacent lane (same direction) over left lane line
GV66: 1 Tracking

GV67: 4 Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
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CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -

Same Travel Direction

ROADSIDE DEPARTURE: Right

A Zat L LA g . LAY LR L

The subject vehicle was proceeding on a left curve segment of a dry, four-lane, divided,
interstate roadway during daylight hours. The roadway consisted of two lanes in each direction
that were divided by a W-beam guardrail median barrier. The subject vehicle was traveling on
the outboard northbound lane when a non-contact vehicle initiated a lane change maneuver from
the left lane into the xigul. outboard lane. The buUqu. driver steered onto the llgm shoulder to
avoid the encroaching vehicle. The subject vehicle departed the shoulder and impacted an
embankment with the right front side area of the vehicle. The northbound travel lanes were each
3.8 m in width, with a 3.8 m outboard shoulder, and a 2.9 m wide left shoulder. Both shoulders
were paved and were flush with the travel lanes. The road edges were marked with solid edge
lines that were in new condition, while the lane lines were white broken lines that were also in
new condition. There were reflective delineators outboard of the shoulders along each side of the

northbound lanes.
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PSU-Case No.
02-115

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert - Driver ‘ ___ Roadway __
¢ State Alignment Curve
Pre-existing Road
Event/Condition ___ Roadway __
State Dry
Vehicle____|
Normal e State
b Obstacles —= Vehicle
\ 4
Evasive Maneuver | Shoulder = Yes
/_\ JV
Controlled /
Deliberate Driver On-Road Uncontrolled =— Tracking
Steer Response Dynamic State Movement
< Controlled /
Deliberate Driver Off-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
v Roadway ,
Return to Resolution Departure = Side Impact
Roadway
Crash
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PSU-Case No.

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 8-1-93 Weather: Fog
Time: 0625 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 1(C) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 27 Year: 1992
Driver Sex: Male Vehicle Make: Mazda
Impairment: Fell Asleep Vehicle Model: GLC/323/
Protege
Familiarity
with Road: No ABS: No
No. of .
Occupants: 3 Defects: No
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Physical barrier

Slope: Level

No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
02-119

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a northerly direction on a foggy, dry, rural, four-lane,
divided, asphalt interstate during the early morning daylight hours. The roadway curved slightly
to the right and was level with paved shoulders adjacent to each road edge. A W-beam median
barrier guardrail was located 5.5 m west of the inboard road edge line. A ditch paralleled the
outboard shoulder approximately 6 m out. The vehicle was traveling on the inboard lane at a
driver estimated speed of 101-105 km/h (63-65 mph) in a posted 89 km/h (55 mph) speed zone.
The driver fell asleep and as a result, the vehicle drifted off the left road edge. The vehicle
impacted a reflective delineator post with the center frontal area. The driver subsequently
initiated a clockwise steering input as the left side of the vehicle sideswiped the W-beam median
barrier guardrail. The vehicle yawed in a clockwise direction and reentered the roadway crossing
both travel lanes before departing the right shoulder. The left side of the vehicle impacted the
ditch before coming to rest adjacent to the ditch. The edge lines were painted and were in good
condition. Reflective delineators were set at 30 m intervals along the outboard edges of both
shoulders. There were no reflective markers on the pavement. There were no other terrain
features or obstacles.
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PSU-Case No.
02-119

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

DFOWSY o DVIVET __ Roadway

State Alignment — Curve
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Vehicle ‘
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\ 4
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A 4
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PSU-Case No.

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 8-3-93 Weather: Clear/Cloudy
Time: 1430 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information

Driver Age: 46 Year: 1985

Driver Sex: Female Vehicle Make: Lincoln
Impairment: None Vehicle Model: Unknown

(automobile)

Familiarity

with Road: Unknown ABS: No

No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 4 Speed Limit: 89 km/h
Cluster Variables

GVv14: 04 Braking (lockup unknown)

Gvé64: 01 Going straight

GV65: 50 Other motor vehicle in lane, stopped

GVe66: 4  Skidding laterally - counterclockwise rotation

GV67: 4 Vehicle departed roadway
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PSU-Case No.
02-122

CAUSAL FACTOR:. Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a northerly direction on the inboard lane of a dry,
straight, four-lane, divided, asphalt interstate with an estimated -1.5% slope and posted speed
limit of 89 km/h (55 mph). The driver was traveling at a police reported unsafe speed and noted
stopped traffic ahead due to a previous accident. The driver braked and the vehicle subsequently
skidded off the left (inboard) road edge onto the grass median and impacted a W-beam median
barrier guardrail. Both shoulders were paved and reflective delineators were present on the
outboard sides of the shoulders.
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PSU-Case No.
02-122

Vehicle Dynamic Scenario
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PSU-Case No.

03-012

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 2-1-93 Weather: Clear/Cloudy

Time: 2335 Surface Condition:  Ice/Snow

Accident Type: Control/Traction Loss Lighting: Artificial lighting

Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 22 Year: 1979

Driver Sex: Male Vehicle Make: Ford

Impairment: None Vehicle Model: Mustang/

Mustang I1

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 3 Speed Limit: 56 km/h

Cluster Variables

Gv14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 1 Tracking
GV67: 1 Vehicle stayed in travel lane where avoidance maneuver was initiated
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
03-012

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a westerly direction on an icy, urban, six-lane,
divided, asphalt roadway approaching a four-leg intersection that was controlled by a traffic
signal. The driver estimated the vehicle's speed at 16-24 km/h (10-15 mph) as it traversed the
intersection. The vehicle broke traction on the icy road surface, yawed in a counterclockwise
direction, and departed the left (inboard) road edge. The left frontal area of the vehicle impacted
a bridge support pillar. The estimated maximum crush was 72 cm. There was no measured crush
profile. The causal factor was driver traveling at an unsafe speed for the icy road conditions.
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PSU-Case No.

03-012

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e Driver Roadway
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Pre-existing ‘ Road
Event/Condition | oadway ___
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\ 4
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PSU-Case No.

03-019

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Left

General Accident Information

Date: 3-2-93 Weather: Clear/Cloudy
Time: 1457 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 35 Year: 1983
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: None Vehicle Model: G-series van
Familiarity
with Road: Unknown ABS: No
No. of D .

efects:

Occupants: 2 No

Roadway Information

Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 3 Speed Limit: 89 km/h

Cluster Variables

GV14: 08 Braking and steering left
GVé4: 01 Going straight
GV65: 51 Other motor vehicle in lane traveling in same direction with lower speed
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
03-019

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in the center lane of an urban, straight, level, six-lane,
divided, asphalt expressway during daylight hours at a driver estimated speed of 72 km/h
(45 mph). A non-contact lead vehicle stopped suddenly in the center lane. The subject driver
braked and steered left to avoid the non-contact vehicle. The subject vehicle yawed in a
counterclockwise direction and departed the left (inboard) shoulder and impacted the W-beam
median barrier guardrail. The causal factor was reported as an evasive action to avoid the stopped

vehicle.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 50 Case Summary



ACCIDENT COLLISION DIAGRAM

PSU No. 03

Case Number - Stratum O19D

| 1

W-BEAM MEDIAN BARRIER ——-H H
| |

1.5m CONCRETE 4-—/HV

PAVED SHOULDER

|
L

[
\v\
ll Wl

I| ¥

'IP\

)
l_Ua

—

=
\Mze

~
d

S
<

M
[Umeal

—Th)

rn=s
L=etl”]

i

| STOPPED

51

Scale: 1/250




PSU-Case No.

03-019
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert Driver _ Roadway ___ .
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Vehicle
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PSU-Case No.

03-067

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Right

General Accident Information

Date: 8-3-93 Weather: Rain
Time: 0745 Surface Condition: Wet
Accident Type: Avoid Collision Lighting: Daylight
Accident Severity: 1(C) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 28 Year: 1987
Driver Sex: Male Vehicle Make: Toyota
Impairment: None Vehicle Model: Camry
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Physical barrier
Slope: Grade
No. of Lanes: 3 Speed Limit: 89 km/h

Cluster Variables

GV14: 09 Braking and steering right

GVé64: 01 Going straight

GV65: 60 Other vehicle encroaching into lane from adjacent lane (same direction) over left lane line
GV66: 1 Tracking

GVe67: 4  Vehicle departed roadway
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PSU-Case No.

03-067

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -

Same Travel Direction

ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in the first westbound travel lane of an urban, four-lane,
divided, asphalt roadway (five lanes with exit ramp) during daylight and raining conditions. The
roadway had a negative slope and curved to the left. The driver stated that a non-contact truck
traveling in the second westbound lane passed the vehicle and then pulled into the first westbound
lane, cutting off the subject vehicle. The subject driver apparently steered to the right to avoid
contact with the truck traveling in the same direction. The subject vehicle exited the roadway to
the right and struck the terminal end of a Fitch energy absorbing barrier treatment located in the
gore area between the travel lanes and exit ramp.
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PSU-Case No.
03-067

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DIVET e

Roadway

Alignment — Curve

State
Pre-existing
Event/Condition
Vehicle ____
Normal e State
\ 4
Evasive Maneuver

/’_\v

| Roadway ___
State Wet

bl Obstacles == Vehicle

L Shoulder == No

) Controlled /
Steer & Driver On-Road Uncontrolled=— Tracking
Brake Response Dynamic State Movement
/"\
_ Controlled /
Steer & Driver Off-Road Uncontrolled == Long. Skid
Brake Response Dynamic State Movement
Return to v i Roadway Frontal I t
Ayt Resolution Departure = froniat impac
y Crash
Calspan Corporation 56 Run-Off-Road Collision Avoidance

Carnegie Mellon University

Case Summary



PSU-Case No.

04-005

CAUSAL FACTOR:

Evasive Maneuver - Avoid Animal or Pedestrian

General Accident Information

Date: 1-6-93 Weather: Clear/Cloudy
Time: 7003 Surface Condition:  Wet
Accident Type: Avoid Collision Lighting: Daylight
Accident Severity: 2 (B) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 56 Year: 1990
Driver Sex: Female Vehicle Make: Acura
Impairment: None Vehicle Model: Integra
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Flush or curb
Siope: Level

No. of Lanes: 3 Speed Limit: 80 km/h

Cluster Variables

GVv14: 09
GV64: 01
GV65: 87
GV66: 1
GV67: 4

Braking and steering right
Going straight

Animal in roadway
Tracking

Vehicle departed roadway
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PSU-Case No.
04-005

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in the outboard lane of a wet, straight, level, divided,
asphalt roadway. The driver was traveling at an estimated speed of 72 km/h (45 mph)
approaching a left curve. Prior to the curve, the driver swerved to avoid striking a dead animal in
the travel lane. The vehicle broke traction on the wet road surface and yawed in a clockwise
direction. The vehicle mounted the right barrier curb and traversed a grassy lawn area as it
continued to rotate in a clockwise direction. The left side of the vehicle impacted a parked
vehicle at an auto dealer's lot. Evasive action to avoid an animal was the primary causal factor.
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PSU-Case No.
04-005

Vehicle Dynamic Scenario
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PSU-Case No.
04-006

CAUSAL FACTOR:

Same Travel Direction

ROADSIDE DEPARTURE: Left

Evasive Maneuver - Vehicle Encroaching into Lane -

General Accident Information
Date: 1-4-93 Weather: Rain
Time: 1553 Surface Condition: Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 34 Year: 1990
Driver Sex: Male Vehicle Make: Nissan/Datsun
Impairment: None Vehicle Model: Z-car, ZX
Familiarity
with Road: Unknown ABS: Yes
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Flush or curb

Slope: Level

No. of Lanes: 3 Speed Limit: 80 km/h
Cluster Variables

GVv14: 06 Steering left
GVé64: 03 Starting in traffic lane
GV65: 15 This vehicle turning left at intersection
GV66: 1 Tracking
GV67: 4  Vebhicle departed roadway
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CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -

Chama Travual Nirantinnm
At 11avol LGOIV

ROADSIDE DEPARTURE: Left

The subject vehicle was initiating a left turn from a jug handle onto a divided roadway at a
signalized intersection. As the driver accelerated in the center of three lanes, a non-contact
vehicle ran the red signal phase and encroached into the subject vehicle's path of travel. The
subject driver steered in a counterclockwise direction to avoid the non-contact vehicle and

Geparia uiC modarad road CGge. 140 SUgjelu vVENIGIC 1mpaldied allG Grove OVEr a 4v Cihl ign

barrier curb before coming to rest on the grass median. The causal factor was evasive action to
avoid impact with an encroaching vehicle that was traveling in the same westerly direction.

]
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PSU-Case No.
04-006

Vehicle Dynamic Scenario

Vehicle Traveling Along
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PSU-Case No.

04-009

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 1-1-93 Weather: Clear/Cloudy
Time: 1629 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 44 Year: 1991
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Cavalier
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 6 Speed Limit: 40 km/h
Cluster Variables
GV14: 99 Unknown
GVv64: 01 Going straight
GVe65: 09 This vehicle loss of control due to unknown
GV66: 9  Precrash stability unknown
GV67: 9 Directional consequences unknown
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PSU-Case No.
04-009

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a southeasterly direction on a straight and level
asphalt road surface during daylight hours. The driver was inattentive and allowed the vehicle to
drift to the right and depart the right curb line. The vehicle drove over the barrier curb and
impacted a chain-link fence. The vehicle penetrated the fence and came to rest against a building.
There were multiple roadside obstacles adjacent to each curb line including small diameter trees,
utility poles, and a chain-link fence. The posted speed limit was 40 km/h (25 mph).
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PSU-Case No.

04-009
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Inattentive Driver ___Roadway ___ .
State Alignment Straight
Pre-existing Road
Event/Condition L Roadway __
State Dry
Normal —Vehicle

State
e Obstacles = None

v

Inattentive

L Shoulder == No

/_\ v
Controlled /

Inadvertant Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled == Tracking
Response Dynamic State Movement
M Roadway
Return to Resolutio = Frontal Impact
Roadway HHon D%ﬁ:rst;lre P
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PSU-Case No.

04-013

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 1-5-93 Weather: Clear/Cloudy
Time: Unknown Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 0(0) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 27 Year: 1989
Driver Sex: Female Vehicle Make: Mazda
Impairment: None Vehicle Model: 626
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Flush or curb
Slope: Level
No. of Lanes: 3 Speed Limit: 80 km/h
Cluster Variables

GVv14: 03 Braking (lockup)
GVe64: 13 Negotiating a curve
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 2 Skidding longitudinally - less than 30 degrees rotation
GV67: 4  Vehicle departed roadway
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PSU-Case No.
04-013

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in an easterly direction in a divided three-lane roadway
that curved sharply to the right. Both edges of the road were bordered by 15 cm barrier curbs.
The driver entered the curve at an excessive rate of speed and drifted from the center lane across
the left inboard lane. The driver braked with sufficient force to lock the front wheels of the
vehicle causing it to skid in a tracking mode across the median and across another intersecting
roadway. The vehicle drove over several barrier curbs before coming to rest.
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PSU-Case No.
04-013

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert Driver ____ Roadway __
€ State Alignment Curve
\ 4
Pre-existing Road
Event/Condition . Roadway __
State Dry
Excessive w——Yehicle____|
Speed State
pee — Obstacles —— None
A 4
Vehicle Speed L Shoulder — No
/"\ L 4
) Controlled /
Brake Driver On-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
. Controlled /
Brake Driver Off-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
M . Roadway
Return to Resolution Departure = Frontal Impact
Roadway
Crash
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PSU-Case No.
04-102

CAUSAL FACTOR: Driver Relinquishes Steering Control - Physical
(seizure/passed out)

ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-2-93
Time: 1625
Accident Type: Control/Traction Loss

Accident Severity: 2(B)

Weather:

Surface Condition:
Lighting:

Land Use:

Clear/Cloudy
Dry
None

Rural

Driver/Occupant Information

Vehicle Information

GV64: 01 Going straight

GV65: 08 This vehicle loss of control due to other
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver

Driver Age: 39 Year: 1980
Driver Sex: Male Vehicle Make: Pontiac
Impairment: Physical Vehicle Model: Sunbird
(seizure/passed out)

Familiarity

with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h
Cluster Variables

GV14: 01 No avoidance actions
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PSU-Case No.

 04-102

CAUSAL FACTOR: Driver Relinquishes Steering Control - Physical

(seizure/passed out)

ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a southwesterly direction on a straight and level

two-lane asphalt road when the driver suffered a diabetic seizure.
road edge in a tracking mode leaving a rotating tire mark on the grass. The center frontal area of
the vehicle impacted a large diameter tree resulting in a 24 km/h (15 mph) Delta V. The posted
speed limit was 56 km/h (35 mph). Narrow paved shoulders bordered the travel lanes with grass

and trees adjacent to the shoulders. The edge lines and center lines were in poor condition and
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there were no reflective delineators.
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PSU-Case No.
04-102

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

Incapacitated Driver — Roadway _ j
P State Alignment Straight
Pre-existing Road
Event/Condition L Roadway ___
State Dry
Vehicle ___
Normal e State
. Obstacles === None
v
Relinquished Steering L Shoulder — Yes
Control
) Controlled /
None Driver On-Road Uncontrolled e Drlﬁ
Response Dynamic State Movement
/-\ Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
M Roadwa
Return to Resolution Dg aar\icvurse/e — Frontal Impact
Roadway P
Crash
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PSU-Case No.
04-109

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Left

Driver Relinquishes Steering Control - Other

General Accident Information

Date: 7-4-93 Weather: Clear/Cloudy
Time: 0058 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 17 Year: 1991
Driver Sex: Male Vehicle Make: Jeep
Impairment: None Vehicle Model: Y] Series
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 4
Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 3 Speed Limit: 80 km/h

Cluster Variables

GV14:
GV64:
GVe65:
GV66:
GVeé7:

08
01
08

Braking and steering left

Going straight

This vehicle loss of control due to other

Skidding longitudinally - less than 30 degrees rotation

Vehicle departed roadway
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PSU-Case No.
04-109

CAUSAL FACTOR: Driver Relinquishes Steering Control - Other
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a westerly direction on a dry, six-lane, divided,
asphalt roadway in a 80 km/h (50 mph) speed zone. The vehicle was traveling in the center
westbound lane at a driver estimated speed of 56 km/h (35 mph). The right rear occupant reached
forward and hit the driver in the eye which caused the driver to lose control of the vehicle. The
vehicle yawed in a counterclockwise direction across the paved shoulder of the inboard travel
lane. The left front area of the vehicle impacted a concrete jersey median barrier. The vehicle
was redirected in a clockwise direction and traveled along the inboard shoulder, contacting the
barrier again before coming to rest, facing west. The road surface was clearly marked with
broken white lane lines and solid painted edge lines. There were no reflective roadside
delineators or markers.
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PSU-Case No.
04-109

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

)i it —— Driver ‘ Roadway ___ ;
ncapacitated State — Alignment Straight
Pre-existing Road
Event/Condition L Roadway ___

State Dry
Vehicle
Normal e State

b Obstacles === None

A\ 4
Relinquished Steering | Shoulder — Yes
Control

/_\ v
Controlled /

Inadvertant Driver On-Road Uncontrolied = Long' Skid

Steer & Response Dynamic State Movement
/_\ Controlied /
None Driver Off-Road Uncontrolled=— Yaw
Response Dynamic State Movement
M Roadway
Return to Resolution - Frontal Impact
Roadway D%ﬁ,zrstﬁ re d
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PSU-Case No.

04-116

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 8-6-93 Weather: Clear
Time: 1341 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 17 Year: 1987
Driver Sex: Female Vehicle Make: Ford
Impairment: None Vehicle Model: Escort/EXP
Familiarity
with Road: Unknown ABS: No
No. of Defects: Engine Stall
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Flush or curb
Slope: Grade
No. of Lanes: 4 Speed Limit: 32 km/h

Cluster Variables

GV14: 0! No avoidance actions
GV64: 13 Negotiating a curve
GV65: 02 This vehicle loss of control due to stalled engine
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

04-116

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Left

The subject driver was attempting to negotiate a right curve on a four-lane, one-way road
that separated into a Y-configuration. As the vehicle approached the junction, the engine stalled
and the driver was unable to steer the vehicle through the curve. The vehicle impacted the barrier
curb at the island area with the right front tire and skidded to a stop on the grassy surface. There
was no evidence of pre-impact braking, however, the driver braked during or after the impact.
The asphalt road surface was dry and open and afforded the driver a clear line of sight. All road
markings were in good condition and there were no roadside reflective markers/delineators.
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PSU-Case No.
04-116

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert  emme DNVET

_ Roadway

State Alignment — Curve
Pre-existing Road
Event/Condition L__ Roadway __
State Dry
; Vehicle ‘
Engine Stall e State
= Obstacles == None
\ 4
Vehicle Failure L Shoulder = No

Y

_ Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
A
Eetudrn to Resolution ggsgrvtvt?r)é - Frontal Impact
oaaway Crash
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PSU-Case No.

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 8-2-93 Weather: Clear/Cloudy
Time: 2341 Surface Condition: Dry
Accident Type: Avoid Collision Lighting: Artificial lighting
Accident Severity: 2 (B) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 27 Year: 1988
Driver Sex: Male Vehicle Make: Pontiac
Impairment: None Vehicle Model: Firebird/
Trans Am
Famitliarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 64 km/h
Cluster Variables
GV14: 03 Braking (lockup)
GV64: 01 Going straight
GV65: 87 Animal in roadway
GV66: 2 Skidding longitudinally - less than 30 degrees rotation
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 85 Case Summary



PSUJ-Case No,

04-127

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on an dry, straight, level, urban, asphalt roadway that
decreased from four lanes to two ianes in a 64 km/h (40 mph) speed zone. The road was dark but
lighted and the driver was traveling within the speed limit when a small animal entered the travel
lane. The driver swerved to the right and braked in an attempt to avoid the animal. The vehicle
skidded in a tracking orientation off the right road edge and the right frontal area of the vehicle

SalaReNNe 212 sAaaUARlllp VARGV DR RS0 12paRt R4 Lpy A1 AL 2ipAas ARl alba UL

impacted a large diameter tree. Approximately 17 m of right front skid marks and 8 m of left

front skid marks were documented. The vehicle was traveling at 63.3 km/h (39.3 mph), based on
a calculated Delta V of 17 km/h (11 mph) and measured skid distance. Both edges of the

roadway were bordered by large diameter trees which limited the driver's escape routes. The solid
white edge lines and the double vpllnw center lines were in good condition, however, there were
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no reflective markers or delineators.
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PSU-Case No.

04-127
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert - Driver ___ Roadway __ :
er State Alignment Straight
Pre-existing Road
Event/Condition e ROGCAWAY
State Dry
Vehicle
Normal e State
— Obstacles = Animal
4
Evasive Maneuver Shoulder = Yes

/_\ \
Controlled /

Brake Driver On-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
/\ v
; Controlled /
Brake Driver Off-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
M Road
Return to Resolutio oatway ___ Frontal Impact
Roadway esolution D%&igﬁre p
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PSU-Case No.
05-015

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 2-7-93 Weather: Snow/Sleet/Hail
Time: 1037 Surface Condition:  Ice/Snow
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 2 (B) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 32 Year: 1984
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Celebrity
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 4

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: > Speed Limit: 56 km/h

Cluster Variables

GV14: 07 Steering right

GV64: 01 Going straight

GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 3 Skidding laterally - clockwise rotation

GV67: 4 Vehicle departed roadway
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PSU-Case No.
05-015

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in the outboard lane of a snow- and ice-covered,
straight, level, five-lane undivided, asphalt roadway at a driver estimated speed of 32-48 km/h
(20-30 mph). The driver lost control of the vehicle when it overrode the ice which initiated a
clockwise yaw. The vehicle departed the right road edge in a near broadside orientation and
impacted a utility pole with the left front fender area.
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. PSU-Case No.
05-015

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert - Driver  Roadway ___ '
er State Alignment Straight
 Z
Pre-existing
Event/Condition | Roadway __ Icy/Snow
State
Vehicle
Normal e State
e Obstacles we= None
v
Lost Directional Shoulder =— No
Control
Y
, Controlled /
Deliberate Driver On-Road Uncontrolled =—— Yaw
Steer Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled = Yaw
Response Dynamic State Movement
v Roadway
Return to Resolution - Side Impact
Roadway Departure P
Crash
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PSU-Case No.

05-030

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 2-1-93 Weather: Snow/Sleet/Hail
Time: 1610 Surface Condition:  Ice/Snow
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 48 Year: 1985
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Tempo
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 72 km/h

Cluster Variables

GV14: 01 No avoidance actions

GV64: 01 Going straight

GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

05-030

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a southerly direction on a snow-covered, two-lane
asphalt roadway that curved slightly to the left with an estimated +2% slope. The driver
estimated the vehicle's travel speed at 72 km/h (45 mph). The vehicle broke traction on the icy
surface and rotated in a counterclockwise direction. The vehicle departed the left road edge and
impacted a speed limit sign with the right front side area. The vehicle continued in a broadside
orientation onto an intersecting street where it came to rest. The causal factor was an unsafe
driving act with excessive speed on a snow-covered road surface.
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PSU-Case No.

05-030

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert - Driver

_ Roadway

State Alignment ~ Curve
Pre-existing Road
Event/Condition . ROQOWAY
State Icy/Snow
Excessive —"ehicle___
Speed State
pee e Obstacles e None
v
Vehicle Speed L— Shoulder — Yes
/—\ 4
Controlled /
None Driver On-Road Uncontrolled == Yaw
Response Dynamic State Movement
~ Controlled /
None Driver Off-Road Uncontrolled = Yaw
Response Dynamic State Movement
Return to Res:Iution DR oadrvtv &Y o Side Impact
Roadway %ﬁgsﬁre
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PSU-Case No.
05-035

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Left

General Accident Information
Date: 3-5-93 Weather: Clear/Cloudy
Time: 2058 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 1(C) Land Use: Rural
Driver/Occupant Information Vehicle information
Driver Age: 19 Year: 1990
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Taurus
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided

Slope: Level

No. of Lanes: 2 Speed Limit: 64 km/h
Cluster Variables

GV14: 03 Braking (lockup)
GVé64: 13 Negotiating a curve
GV65: 12 This vehicle traveling off the edge of the road on the left side
GVE66: 2 Skidding longitudinally - less than 30 degrees rctation
GVve67: 4  Vehicle departed roadway
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PSU-Case No.
05-035

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in westerly direction on a two-lane, rural roadway on an
approach to a moderate right curve. The driver attempted to negotiate the curve at an unsafe
speed and drifted across the center line. The driver subsequently braked with sufficient force to
lock the left front wheel of the vehicle. The vehicle skidded off the left road edge and impacted
an earth embankment with the frontal area of the vehicle. There was a positive-sloped earth
embankment adjacent to the left shoulder. The area outboard of the right road edge was level.
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PSU-Case No.

05-035
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert Driver __ Roadway ___
er State Alignment Curve
Pre-existing | Road
Event/Condition e ROQCWAY
State Dry
Excessive —Vehicle__J
Speed State
pee b Obstacles == None
A 4
Vehicle Speed L Shoulder — Yes

/\ 7

_ Controlled /
Brake Driver On-Road Uncontrolled = Long. Skid

Response Dynamic State Movement

/-\ Controlled /

Brake Driver Off-Road Uncontrolled=— Long. Skid
Response Dynamic State Movement
Return to Res\oflution [F; oadrvtv & . Frontal Impact
Roadway éparture
Crash
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PSU-Case No.
05-105

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-7-93 Weather: Clear/Cloudy
Time: 0045 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 41 Year: 1986
Driver Sex: Male Vehicle Make: Buick
Impairment: Intoxicated Vehicle Model: Somerset/
(alcohol/drugs) Skylark
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h

Cluster Variables

GVv14: 99 Unknown
GVvé4: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 9  Precrash stability unknown
GV67: 9 Directional consequences unknown
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case

05-105

=
(=)

CAUSAL FACTOR: Driver Relinquishes Steering Control - Infoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a westerly direction on a dry two-lane, rural, asphalt
roadway in a 56 km/h (35 mph) speed zone. The road curved to the right and had a +2.5% siope.
The driver failed to negotiate the right curve and departed the right road edge in a tracking mode.
The vehicle traversed a grassy shoulder and sideswiped a wooden utility pole with the right side
area, The vehicle subsequently yawed in a clockwise direction as it contacted a shallow ditch and
earth embankment. As a result, the vehicle overturned onto its roof. The driver was intoxicated
with a BAC of 0.22. The surface was marked with solid white edge lines and double yellow
center lines.
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PSU-Case No.

05-105

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

HBD/DUI & e DIIVET

Incapacitated State
Pre-existing
Event/Condition
Normal —Vehicle____|
State
v
Relinquished Steering
Control

/‘\v

__. Roadway

Alignment = Curve

L Roadwa

|
State Dry

e Obstacles == None

b Shoulder e Yes

' Controlled /
Inadvertant Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/\ \L
Controlled /
None Driver Off-Road Uncontrolled =— Yaw
Response Dynamic State Movement
M Roadwa
Return to Resolution Departur}é — Side Impact/
Roadway Crash Rollover
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PSU-Case No.

05-106

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-5-93 Weather: Clear/Cloudy

Time: 1815 Surface Condition:  Dry

Accident Type: Control/Traction Loss Lighting: Daylight

Accident Severity: 1(C) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 41 Year: 1990

Driver Sex: Female Vehicle Make: Toyota

Impairment: None Vehicle Model: Corolla

Familiarity

with Road: Unknown ABS: No

No. of Defects: Tire Blowout

Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h
Cluster Variables
GV14: 03 Braking (lockup)
GV64: 01 Going straight
GV65: 01 This vehicle loss of control due to blow out or flat tire
GV66: 2 Skidding longitudinally - less than 30 degrees rotation

GV67: 4  Vehicle departed roadway

Run-Off-Road Collision Avoidance
Case Summary
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PSU-Case No.

05-106

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Right

The subject vehicle was westbound on an urban, two-lane asphalt roadway during
daylight hours. The road surface was dry and straight with an estimated +1.5% slope. The driver
was traveling at 56 km/h (35 mph) when the left front tire failed. The vehicle yawed in a
clockwise direction and departed the right road edge. The vehicle impacted a stone wall at the
mouth of a private driveway and overturned, coming to rest on a second wall that was located on
the opposite side of the driveway. Both edges were marked with solid white lines and the center
was marked with double yellow center lines. There were no shoulders adjacent to the road edges.
The primary causal factor was a vehicle related failure, left front tire blowout.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
05-106

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DNV Roadway ___ .
tate Alignment Straight
Pre-existing Road
Event/Condition |__ Roadway __
State Dry
; Vehicle
Tire Blowout e State ——
— Obstacles === None
\
Vehicle Failure | Shoulder — Yes

A/"'\¢

_ Controlled /
Brake Driver On-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
/\ v
‘ Controlled /
Brake Driver Off-Road Uncontrolled e Yaw
Response Dynamic State Movement
v Roadwa
Return to Resolution Departur?a —— Frontal Impact/
Roadway Crash Rollover
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PSU-Case No.
05-124

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 8-4-93 Weather: Clear/Cloudy
Time: 0305 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 0(0) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 50 Year: 1990
Driver Sex: Male Vehicle Make: Mazda
Impairment: Intoxicated Vehicle Model: MPV

(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: i
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 56 km/h
Cluster Variables

GVv14: 06 Steering left
GVvé64: 10 Turning left
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway

Calspan Corporation

Run-Off-Road Collision Avoidance
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PSU-Case No.
05-124

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a northerly direction on a two-lane roadway on an
approach to a 3-leg T-intersection. Traffic flow through the intersection was controlled by an
overhead signal system. The driver initiated a left turn through the intersection on a green signal
phase at an unsafe speed and drove off the right edge of the intersecting roadway. The frontal
area of the vehicle impacted a wooden utility pole that was located 0.6 m outboard of the road
edge. The driver was intoxicated (BAC unknown).

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

05-124
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI  wmm Driver ___ Roadway ___ :
State Alignment Straight
Pre-existing Road
Event/Condition oadway —_

[ State Dry

Excessive —Yehicle

State
Speed | Obstacles — None
v
Vehicle Speed and
L Shoulder = No
Alcohol
_ Controlled /
Deliberate Driver On-Road Uncontrolled = Tracking
Steer Response Dynamic State Movement
/——\ Controlled /
None Driver Off-Road Uncontrolled=— Tracking
Response Dynamic State Movement
Return t i ) Roadway
Reaucircva?/ Resolution Departure = Frontal Impact
0
Crash
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PSU-Case No.

06-025

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

General Accident Information
Date: 3-4-93 Weather: Rain
Time: 2330 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 1(C) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 19 Year: 1980
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Other (alcoh. consumption Vehicle Model: Camaro
- BAC .06)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided

Slope: Level

No. of Lanes: 4 Speed Limit: 89 km/h
Cluster Variables

GV14: 07 Steering right
GV64: 13 Negotiating a curve
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway

Calspan Corporation
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PSU-Case No.
06-025

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a southerly direction on a level, four-lane, urban
roadway that contained two sets of railroad tracks within the inboard travel lanes. The driver had
a BAC of 0.06 and entered a moderate right curve at an excessive speed. The driver allowed the
vehicle to drift across the center line while attempting to negotiate the curve. The vehicle
continued across the opposing travel lanes and departed the left road edge. The left frontal area
of the vehicle impacted and fractured a wooden utility pole that was located approximately 0.6 m
outboard of the road edge.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

06-025

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI e Driver Roadway ___
State Alignment Curve
Pre-existing
—__ Event/Condition l_ Roadway __ pes
State
Excessive —vehicle___J
Speed State
pee }— Obstacles == None
v
Vehicle Speed and | Shoulder =— No
Alcohol
/"\
) Controlled /
Deliberate Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
, Controlled /
None Driver Off-Road Uncontrolled == Tracking
Response Dynamic State Movement
M Roadway
Egtaug\rl'lv ;c\; Resolution Departure = Frontal Impact

Crash
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PSU-Case No.

08-016

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 1-5-93 Weather: Snow/Sleet/Hail
Time: 0937 Surface Condition: Ice/Snow
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(O) Land Use: Rural
Driver/Occupant Iinformation Vehicle information
Driver Age: 22 Year: 1989
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Explorer
Familiarity
with Road: Yes ABS: Yes
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 72 kmvh

Cluster Variables

GV14: 09 Braking and steering right

GVé64: 13 Negotiating a curve

GVe65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 7  Other vehicle loss-of-control

GV67: 4 Vehicle departed roadway

Calspan Corporation 17 Run-Off-Road Collision Avoidance
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PSU-Case No.

08-016

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling through sleet and freezing rain in a southeasterly
direction on an icy, two-lane, undivided, asphalt roadway with a long downhill grade. As the
driver entered a left curve at an estimate speed of 40 km/h (25 mph), the vehicle drifted across the
center line. The driver applied a clockwise steering input and pumped the brakes as the road
switched to the right curve of a lazy S-curve configuration. The vehicle departed the right road
edge in a slight counterclockwise yaw and impacted a utility pole that was approximately 1.5 m
outboard of the road edge.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

08-016

Vehicle Dynamic Scenario

Vehicle Tra

veling Along

Roadway Segment

Driver

Roadway

er State Alignment Curve
Pre-existing
Event/Condition . Roadway __ 70)/66y
State
Vehicle
Normal aem State
b Obstacles === None
v
Lost Directional Shoulder =— Yes
Control
/_\ M
) Controlled /
Steer & Driver On-Road —— | NCONTrolled w— Long Skid
Brake Response Dynamic State Movement
_ Controlled /
Steer & Driver Off-Road  ———— Uncontrolled = Long. Skid
Brake Response Dynamic State Movement
‘L Roadway
Sgtaudrvr:/ at:; Resolution Deé)rigﬁre e~ Frontal Impact
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PSU-Case No.
08-018

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 1-3-93 Weather: Clear/Cloudy
Time: 1742 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 16 Year: 1975
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Mustang/
Mustang I1
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h

Cluster Variables

GVv14: 06 Steering left

GVe64: 13 Negotiating a curve
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 1  Tracking

GVe67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

08-018

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a westerly direction on a two-lane road in a posted
56 km/h (35 mph) speed zone. The driver attempted to negotiate a moderate left curve at an
unsafe speed. The vehicle drifted off the right road edge and impacted the end of a W-beam
guardrail system that paralleled the right road edge. The vehicle ramped up the guardrail and
overturned onto the asphalt road surface. The left edge of the roadway was bordered by a steep
embankment.
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PSU-Case No.

08-018

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert Driver — Roadway ___
° State Alignment Curve
Pre-existing
Event/Condition | Roadway __
State Dry
Excessive —=Vehicle__J
Speed State
pee f— Obstacles = None
\4
Vehicle Speed L— Shoulder = Yes
/"\ 4
Controlled /
Deliberate Driver On-Road Uncontrolled == Tracking
Steer Reswynamlc State Movement
/_\ Controlled /
Deliberate Driver Off-Road Uncontrolled == Tracking
Steer Resbynamlc State Movement
M , Roadway .
Eg;ug& ;o Resolution Departure = Undercarriage/
y Crash Rollover
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PSU-Case No.
08-025

CAUSAL FACTOR:

(seizure/passed out)

ROADSIDE DEPARTURE: Right

Driver Relinquishes Steering Control - Physical

General Accident Information

Date: 2-3-93 Weather: Snow/Sleet/Hail
Time: 1322 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 80 Year: 1989
Driver Sex: Male Vehicle Make: Oldsmobile
Impairment: Physical Vehicle Model: Ninety-Eight
(seizure/passed out)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 4 Speed Limit: 56 km/h

Cluster Variables

GV14:
GV64:
GV65:
GVE66:
GV67:

01
13
08

No avoidance actions

Negotiating a curve

This vehicle loss of control due to other
No avoidance maneuver

No avoidance maneuver

Calspan Corporation
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PSU-Case No.
08-025

CAUSAL FACTOR: Driver Relinquishes Steering Control - Physical
(seizure/passed out)

ROADSIDE DEPARTURE: Right

The subject vehicle was traveling during daylight hours in a northerly direction on the
outboard lane of a four-lane roadway with a -2% slope. The driver passed out while attempting to
negotiate a moderate left curve. The vehicle departed the right road edge and mounted a barrier
and traveled along a concrete sidewalk that paralleled the roadway. The frontal area of the
vehicle impacted a utility pole that was located several feet outboard of the curb line. The vehicle
rotated approximately 120 degrees in a clockwise direction before coming to rest across the
northbound travel lanes. The negative slope afforded the driver good visibility.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
08-025

Vehicle Dynamic Scenario

Vehicle Tra

veling Along

Roadway Segment

Incapacitated == Driver

Roadway __ ~, ...

State [T Alignment
Pre-existing
Event/Condition . Roadway _
State
Vehicle
Normal e State ——
}— Obstacles = None
A\ 4
Relinquished Steering Shoulder == No
Control

Y

' Controlled /
None Driver On-R0o8d e Uncontrolled = Drift
Response Dynamic State Movement
/_\ v
_ Controlled /
None Driver Off-Road —— ncontrolled = Tracking
Response Dynamic State Movement
\ Roadwa
Setudrn to Resolution Departur)é — Frontal Impact
Oadway Crash
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PSU-Case No.

08-111

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-1-93 Weather: Clear/Cloudy
Time: 0511 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 2 (B) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 36 Year: 1981
Driver Sex: Male Vehicle Make: Plymouth
Impairment: Other (alcoh. consumption Vehicle Model: Horizon

- BAC unknown)

Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Flush or curb
Slope: Grade
No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GV14: 01 No avoidance actions

GV64: 09 Turning right

GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
08-111

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was proceeding in a southerly direction on a dry, two-lane, urban,
asphalt roadway at dawn. The roadway curved slightly to the right, was bounded by 2.5 cm
curbs, and had a +11% slope. The driver was inattentive to the driving task and attempted to light
a cigarette, allowing the vehicle to drift off the right edge of the roadway. The right front corner
area of the vehicle struck a utility pole. The vehicle rotated approximately 45 degrees around the
pole in a clockwise direction and came to rest in contact with the pole.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
08-111

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive Driver ___ Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition |l Roadway ___
State Dry
Normal —Vehicle___l

State
e Obstacles === None

v
Inattentive

l— Shoulder === No

/_\ v
Controlled /

None Driver On-Road Uncontrolled = Drif
Response Dynamic State Movement
/—-\ Controlled /
None Driver Off-Road Uncontrolled=— Drift
Response Dynamic State Movement
M Road
Return to Resolution De aar?l?é — Frontal Impact
Roadway Cprash
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PSU-Case No.

08-124

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-6-93 Weather: Clear/Cloudy

Time: 2227 Surface Condition: Dry

Accident Type: Drive Off Road Lighting: Artificial lighting

Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 40 Year: 1989

Driver Sex: Female Vehicle Make: Dodge

Impairment: None Vehicle Model: Caravan

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 3

Roadway Information

Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Grade
No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GVv14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 133 Case Summary



PSU-Case No.
08-124

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in an easterly direction on a dry, two-lane, divided,
asphalt roadway that channeled to an undivided roadway at the mouth of a 3-leg T-intersection.
The vehicle was traveling at an estimated speed of 40 km/h (25 mph) on the approach toward the
intersection. The driver was inattentive and allowed the vehicle to drift to the right and depart the
southeast corner of the intersection. The right front tire mounted the barrier curb and the right
frontal area of the vehicle impacted a utility pole. The vehicle rotated in a clockwise direction
and overturned. The road had solid white edge lines and barrier curbs outboard of the edge line.
There were no shoulders on either side of the road.
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PSU-Case No.

08-124

Vehicle Dynamic Scenario
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v
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; Controlled /
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PSU-Case No.

08-125

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 7-7-93 Weather: Clear/Cloudy

Time: 0350 Surface Condition:  Dry

Accident Type: Control/Traction Loss Lighting: Artificial lighting

Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: Unknown Year: 1990

Driver Sex: Male Vehicle Make: Mitsubishi

Impairment: Unknown Vehicle Model: Eclipse

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Medianj: Not divided
Slope: Grade
No. of Lanes: ‘ Speed Limit: 40 km/h

Cluster Variables

GV14: 07 Steering right

GV64: 13 Negotiating a curve

GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 3 Skidding laterally - clockwise rotation

GVe67: 4  Vehicle departed roadway

BFE e S e A ol o
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PSU-Case No.
08-125

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on a one-lane concrete ramp with a positive slope that
curved moderately to the right. As the driver attempted to negotiate the curve, the vehicle
apparently yawed in a clockwise direction and departed the left road edge. The vehicle ramped
up onto a curbed median and subsequently overturned. Roadway edge lines were faint.
Excessive speed was the causal factor based on the travel distance of the vehicle during the

rollover sequence.
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PSU-Case No.
08-125

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

___ Roadway

— Driver —
Alert State Alignment Curve
Pre-existing ‘ Road
Event/Condition L Roadway ___
State Dry
Excessive —vehicle___|
State
Speed L Obstacles —— None
4
Vehicle Speed L— Shoulder = Yes

~ 7
Controlled /

Deliberate Driver On-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
/_'\ v
Controlied /
Deliberate Driver Off-Road Uncontrolled=— Yaw
Steer Response Dynamic State Movement
M Roadwa
Return to Resolution Departur)é — Rollover
Roadway Crash
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PSU-Case No.

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 7-7-93 Weather: Clear/Cloudy
Time: 0150 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 0(0O) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 28 Year: 1984
Driver Sex: Male Vehicle Make: Audi
Impairment: Intoxicated Vehicle Model: 5000
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Flush or curb
Slope: Level
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 141 Case Summary



PSU-Case No.
08-126

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling at night in a westerly direction in the outboard lane of
an unlighted, dry, level, four-lane, divided, concrete interstate that curved to the right with a
slight superelevation. Police reported the vehicle's speed at 89 km/h (55 mph). The driver was
intoxicated (BAC=0.27) and relinquished control of the vehicle. As a result, the vehicle drifted
across the right outboard road edge and the driver braked or steered in an attempt to regain
control. Tire marks were left on the paved shoulder before the vehicle impacted a concrete
barrier which protected a high concrete retaining wall. The barrier redirected the vehicle across
the westbound travel lanes and across the median before it came to rest diagonal to the eastbound

travel lanes.
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PSU-Case No.
08-126

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & e DrivEr — Roadway _ .,
Incapacitated State Alignment
Pre-existing
Event/Condition . Roadway __ p,,
State
Vehicle ‘
NOrmal e State
}=— Obstacles = None
\ 4
Relinquished Steering | Shoulder —= Yes
Control
/_\ Controlled /
Inadvertant Driver On-Road Uncontrolled = Tracking

Steer Response Dynamic State Movement

i Controlled /

None Driver Off-Road Uncontrolled=— Tracking
Response Dynamic State Movement
Return to Releution DRoadr\;v & — Frontal Impact
Roadway epariure
Crash
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PSU-Case No.

08-130

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-3-93 Weather: Clear/Cloudy

Time: 2204 Surface Condition:  Dry

Accident Type: Control/Traction Loss Lighting: Artificial lighting

Accident Severity: 0(0O) Land Use: Urban
Driver/Occupant information Vehicle Information

Driver Age: 37 Year: 1989

Driver Sex: Male Vehicle Make: Chevrolet

Impairment: Intoxicated Vehicle Model: Cavalier

(alcohol/drugs)

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 3 Speed Limit: 56 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in the outboard lane of a dry, three-lane, undivided,
asphalt roadway that curved left with a +5% slope. Both edges of the roadway were bordered by
barrier curbs and a grass embankment paralleled the west edge. The driver was intoxicated
(BAC=0.17) and failed to negotiate the left curve. The vehicle departed the right road edge,
sideswiped a utility pole, and traversed a grassy area. The vehicle continued for approximately
35 m across the grass before crossing an intersecting street and coming to rest at a traffic island.
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PSU-Case No.
08-130

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & = Driver

Incapacitated State
Pre-existing
Event/Condition
Normal ___Vehicle_J
State
\4
Relinquished Steering
Control

/’\#r

__ Roadway

Alignment — Curve

| Roadway ___
State Y Dry

— Obstacles — None

. Shoulder === No

_ Controlled /
Response Dynamic State Movement
/—\ Jr
; Controlled /
None Driver Off'Road Uncontrolled s Drlﬂ
Response Dynamic State Movement
v Roadwa
Return to Resolution Departur)t; — Side Impact/
Roadway Crash Undercarriage
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PSU-Case No.

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 8-1-93 Weather: Clear/Cloudy
Time: 0425 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Artificial lighting
Accident Severity: 2 (B) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 33 Year: 1989
Driver Sex: Female Vehicle Make: Nissan/Datsun
Impairment: Intoxicated Vehicle Model: Pulsar
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: N
Occupants: 1 ’ °
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 3 Speed Limit: 40 km/h
Cluster Variables
GV14: 01 No avoidance actions
GVvé4: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0  No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
08-137

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling after dark in the outboard lane of a lighted, straight,
three-lane, urban, asphalt roadway with a +7.5% slope in a 40 km/h (25 mph) speed zone. Both
edges of the road were bordered by barrier curbs with numerous trees, poles, and signs placed
along the curb, approximately 0.3 m off the road. As the driver ascended the grade, the vehicle
drifted to the right and mounted the barrier curb. The right frontal area impacted a small diameter
tree resulting in a change in velocity of 35 km/h (22 mph). The vehicle rotated 12 degrees in a
clockwise direction and came to rest against the struck tree. The driver was intoxicated (BAC

unknown).
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PSU-Case No.

08-137

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

__ Roadway

HBD/DUI & = Driver . — Straight
Incapacitated State Alignment
4
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Vehicle
Normal e State
b Obstacles = None
\ 4
Relinquished Steering L— Shoulder — Mo
Control
/\ %f
_ Controlled /
None Driver On-Road Uncontrolled = Drift
Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
M Roadw
Return to Resolution Dg:artj}:e = Frontal Impact
Roadway Crash
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PSU-Case No.
09-004

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Vehicle Speed - Speed and Alcohol

General Accident Information

Date: 1-1-93
Time: 0235
Accident Type: Drive Off Road

Accident Severity: 3 (A)

Weather:

Surface Condition:

Lighting:
Land Use:

Clear/Cloudy
Dry
None

Urban

Driver/Occupant Information

Vehicle Information

Driver Age: 20 Year: 1989
Driver Sex: Male Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: F-series pickup
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Flush or curb
Siope: Level

No. of Lanes: 4 Speed Limit; 80 km/h

Cluster Variables

GV14:
GVé4:
GV65:
GV66:
GV67:

01
01
13

No avoidance actions

Going straight

This vehicle traveling off the edge of the road on the right side

No avoidance maneuver

No avoidance maneuver

Calspan Corporation
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PSU-Case No.
09-004

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling east on a straight, six-lane, divided, highway when the
driver departed the right edge of the road as the result of being under the influence of alcohol and
driving at a high rate of speed. The driver locked the brakes in an attempt to avoid striking a
utility pole located on the grassy area adjacent to the asphalt shoulder. The pole sheared at the
base and the vehicle rotated in counterclockwise direction before coming to rest heading in a
northerly direction. The causal factor was vehicle speed and alcohol consumption.
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PSU-Case No.
09-004

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

 Roadway

HBD/DUI  —mmm Driver —_— '
State Alignment Straight
Pre-existing Road
Event/Condition L. ROGWaAY __,
State Dry
Excessive —Vehicle__
Speed State | N
— Obstacles = None
4
Vehicle Speed and L Shoulder — Yes
Alcohol
"
. Controlled /
Inadvertant Driver On-Road Uncontrolled e Trackjng

Steer Response Dynamic State Movement

/_—\ Controlled /
Brake Driver Off-Road Uncontrolled = Long. Skid

Response Dynamic State Movement
Return to Res:;uﬁon S oadrvtv &Y . Frontal Impact
Roadway eparture
Crash
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PSU-Case No.

09-006

General Accident Information

Date: 1-1-93 Weather:

Time: 0220 Surface Condition:
Accident Type: Drive Off Road Lighting:
Accident Severity: 3 (A) Land Use:

Clear/Cloudy

Dry

Driver/Occupant Information Vehicle Information
Driver Age: 19 Year: 1084
Driver Sex: Female Vehicle Make: Ford
Impairment: Fell Asleep Vehicle Model: Tempo
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes’ 2 - P U .
e, BF SENTS. Speed Limit: 80 km/

Cluster Variables

GV14: 01
GV64: 01
GV65: 13
GV66: 0
GV67: 0

No avoidance actions

Going straight

This vehicle traveling off the edge of the road on the right side
No avoidance maneuver

No avoidance maneuver
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PSU-Case No.
09-006

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right

The subject vehicle drifted off the right road edge of a dry, straight, two-lane, undivided,
asphalt roadway with a +2% slope. The roadway was dark and not illuminated by street lights.
The vehicle traveled 36 m along the grassy shoulder before striking a tree with its frontal plane.
The driver fell asleep prior to the roadway departure. The causal factor was that the driver fell
asleep and relinquished control of the vehicle.
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PSU-Case No.

09-006
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Drowsy == Driver — Roadway _ ¢ qi0n
State Alignment g
Pre-existing Road
Event/Condition l___ Roadway __
State Dry
Vehicle
Normal e State
. Obstacles == None
4
Relinquished Steering | Shoulder = Yes
Control
) Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/_\ ¥
_ Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
Return to Res:;luﬁon S oadr\iv ay Frontal Impact
Roadway eparture
Crash
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PSU-Case No.
09-020

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 2-1-93 Weather: Clear/Cloudy
Time: 0720 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 31 Year: 1982
Driver Sex: Male Vehicle Make: Plymouth
Impairment: None Vehicle Model: Gran Fury
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Physical barrier
Siope: Grade
No. of Lanes: 4 Speed Limit: 64 km/h

Cluster Variables

GV14: 99 Unknown
GV64: 13 Negotiating a curve
GV6>5: 12 This vehicle traveling off the edge of the road on the left side
GVE66: 9  Precrash stability unknown
GVe67: 9 Directional consequences unknown
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
09-020

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling westbound in the left lane during daylight on a dry,
four-lane, divided, asphalt roadway that curved to the left. The driver was inattentive to the
driving task and drifted off the left roadway edge. The vehicle traveled approximately 20 m
along the 2.5 m wide median grassy shoulder prior to striking a tree with the vehicle's left side
plane. The vehicle continued along the shoulder and struck three additional trees. The driver did
not apply the brakes prior to the final impact. There were no sight line restrictions or roadway
obstructions. The causal factor was that the driver was inattentive to the driving task and drifted
off the left side of the roadway.
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PSU-Case No.

09-020

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive e DIVET ___ Roadway

State Alignment — Curve
)
Pre-existing Road
Event/Condition . ROaaway _
State Dry
Normal —Vehicle___|

State
e ObStACIES = None

\ 4
Inattentive

b Shoulder === Yes

/—_\ \
Controlled /

None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/'\ 4
. Controlled /
None Driver Off-Road Uncontrolled = Drift
Response Dynamic State Movement
M Roadwa
Return to Resolution Departur)é — Side Impact/
Roadway Crash Frontal Impact
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PSU-Case No.
09-022

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Left

Driver Inattention

General Accident Information
Date: 2-6-93 Weather: Clear/Cloudy
Time: 1446 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 17 Year: 1975
Driver Sex: Female Vehicle Make: Nissan/Datsun
Impairment: None Vehicle Model: Z-car, ZX
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 4 Speed Limit: 89 km/h
Cluster Variables
GV14: 99 Unknown
GV64: 01 Going straight
GV65: 10 This vehicle traveling over the lane line on left side of travel lane
GV66: 9  Precrash stability unknown
GVE67: 9 Directional consequences unknown

Calspan Corporation
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PSU-Case No.
09-022

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling during daylight hours on a dry, straight, level, four-lane,
divided, asphalt roadway when the driver became inattentive to the driving task and drifted off
the inboard road edge. The vehicle traveled approximately 20 m on the 1.3 m wide asphalt
shoulder before impacting a W-beam guardrail. The vehicle returned to the travel lanes and
departed the right roadway edge line striking another guardrail. The vehicle separated from this
guardrail and came to rest on the shoulder next to the guardrail. There were no adverse weather
conditions and no sight line restrictions. The causal factor was driver inattention.
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PSU-Case No.
09-022

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive Driver
State

Pre-existing

Event/Condition
Vehicle
Normal e State ——
v
Inattentive

/‘\W

Roadway
Alignment

- Straight

| Roadway _
State Dry

f—= Obstacles === None

| Shoulder = Yes

' Controlied /
None Driver On-Road Uncontrolled = Drift
Response Dynamic State Movement
/\  /
. Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
4 Road
Return to Resolution DgSar\?Ianr)é e Frontal Impact/
Roadway Crash Side Impact
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PSU-Case No.
09-114

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Driver Relinquishes Steering Control - Intoxicated

General Accident Information

Date: 7-6-93 Weather: Clear/Cloudy
Time: 0008 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 25 Year: 1993
Driver Sex: Male Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: Mustang/
(alcohol/drugs) Mustang 11
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h

Cluster Variables

GV14:
GV64:
GV65:
GVe66:
GV67:

01
13
13

No avoidance actions

Negotiating a curve

This vehicle traveling off the edge of the road on the right side

No avoidance maneuver

No avoidance maneuver

Calspan Corporation
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PSU-Case No.
09-114

CAUSAL FACTOR: Driver Relinquishes Steering Conlrol - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in an easterly direction on a dry, two-lane, asphalt
roadway during nighttime hours. The driver was intoxicated (BAC=0.29) and attempted to
negotiate a moderate left curve at an unknown, but reasonable rate of speed. The vehicle drifted
off the right road edge in a tracking mode and impacted a W-beam guardrail in a right sideswipe
configuration. The guardrail redirected the vehicle across the roadway where it impacted a bridge
rail. There was no edge line in the area of the initial road departure and no reflective markers or

delineators.
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PSU-Case No.
09-114

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

Driver
State

HBD/DUI &
Incapacitated

Pre-existing
Event/Condition

Normal —Vehicle

Roadway

Alignment —— Curve

___ Roadway __
State Dry

State
l— Obstacles = None
Relinquished Steering L_ shoulder = No
Control
O\ v
_ Controlled /
None Driver On-Road Uncontrolled = Drif
Response Dynamic State Movement
/—_\  Z
_ Controlied /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
‘L Roadwa
I!;\;etudrn to Resolution D:;lanurye = Frontal Impact
oadway Crash
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PSU-Case No.
11-001

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 1-6-93 Weather: Clear/Cloudy
Time: 0205 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 4(K) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 23 Year: 1988
Driver Sex: Male Vehicle Make: Buick
Impairment: Intoxicated Vehicle Model: Regal
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Physical barrier
Slope: Level
No. of Lanes: 6 Speed Limit: 89 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV6S: 11 This vehicle traveling over the lane line on right side of travel lane
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
11-001

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was westbound on a level, six-lane, divided, concrete roadway which
curved left. The roadway was dark with no artificial illumination. The driver had consumed
alcohol and was swerving from lane to lane, traveling at a high rate of speed. The vehicle drifted
off the right side of the roadway and struck a guardrail. The vehicle was redirected onto the
roadway, where it crossed the three travel lanes and struck a bridge support post in the median.
The driver did not apply brakes prior to the guardrail impact. The right roadway edge was striped
with a solid white edge line which was in good condition. A rumble strip was present on the
shoulder adjacent to the roadway edge line. The causal factor was excessive vehicle speed in
combination with alcohol consumption.
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PSU-Case No.
11-001

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & Driver — Roadway __ .,
Incapacitated State Alignment
4
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Excessive —=Vehicle__
Speed State
pee b Obstacles === None
v
Relinquished Steering | Shoulder — Yes
Control
/_\ 2
| Controlled /
Inadvertant Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/-—\ Controlled /
None Driver Off-Road Uncontrolled = Tracking
Response Dynamic State Movement
v
Return to Resolution DRgsad,-vtvj}é - Frontal Impact
Roadway Crash
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PSU-Case No.

11-002

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE Right

General Accident Information
Date: 1-7-93 Weather: Clear/Cloudy
Time: 1845 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: None
Anrnrnindant Cavnritis: 2LAN 1 arndl Ilen- Rural
MUCIUGIIL TV OGIILY . J A\ G I WVOGT, anulal
Driver/Occupant Information Vehicle Information
Driver Age: 47 Year: 1978
Driver Sex: Male Vehicle Make: Buick
Impairment: Intoxicated Vehicle Model: LeSabre
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Physical barrier

Slope: Level

No. of Lanes: 4 Speed Limit: 89 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 14 Changing lanes
GVE5: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling eastbound in the left lane of a dry, level, unlit,
superelevated, four-lane divided asphalt roadway that curved left. The driver swerved to the right
departing the right roadway edge line and then counter-steered to the left. The vehicle
subsequently rotated counterclockwise and re-entered the travel lanes striking the concrete
median barrier with the frontal plane. The driver was intoxicated with a 0.2 BAC. The causal
factor was roadway departure due to driver intoxication.
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PSU-Case No.

11-002

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI == Driver
State

Excessive —VehicCle___|

Pre-existing
Event/Condition

Roadway

Alignment ~— Curve

|__ Roadway ___

State Dry

State
Speed L— Obstacles — None
Vehicle Speed and L Shoulder =— Yes
Alcohol
/_-\ \ 4
_ Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
. /\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
A 4 Road
Return to Resolution Dggarvtvuarye_ Frontal Impact/
Roadway Crash Rollover
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PSU-Case No.
11-045

CAUSAL FACTOR!: Vehicle Speed - Other
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 2-3-93 Weather: Snow/Sleet/Hail

Time: 0650 Surface Condition:  Wet

Accident Type: Control/Traction Loss Lighting: Daylight

Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information

Driver Age: 27 Year: 1991

Driver Sex: Female Vehicle Make: Chevrolet

Impairment: None Vehicle Model: Geo Tracker

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Physical barrier
Slope: Level
No. of Lanes: 4 Speed Limit: 105 km/h

Cluster Variables

GVv1i4: 06 Steering left

GVv64: 13 Negotiating a curve
GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 4  Skidding laterally - counterclockwise rotation

GV67: 4 Vehicle departed roadway
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PSU-Case No.

11-045

CAUSAL FACTOR: Vehicle Speed - Other
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling at dawn on a wet (snowing), four-lane, divided, concrete
interstate roadway that curved to the right. The driver was traveling too fast for conditions in the
right lane and lost control. The vehicle rotated counterclockwise and departed the left roadside.
The vehicle continued onto the grass median and rolled over. The driver, after attempting to
counter-steer when initially losing control, let go of the steering wheel, relinquishing control of
the vehicle. The causal factor was speed to fast for conditions.
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ACCIDENT COLLISION DIAGRAM

PSU No. 11 Case Number - Strotum 0490 Indicate North @

/

} ASPHALT

_ | SHOUL DER

ASPHALT
SHDULDEI\

EAST BOUND
LANES

DITCH

183 Scale: 1/250




PSU-Case No.

11-045

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert = Driver Roadway ___
er State [ Alignment Curve
Pre-existing
Event/Condition . Roadway _
State
Excessive —YehiClE
Speed State
pee — Obstacles = None
Vehicle Speed L Shoulder =— Yes
/_-\ 4r
Controlled /
Deliberate Driver . On-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
/_\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yagw
Steer Response Dynamic State Movement
Return to Res:;uﬁon Soadr\jtv &Y Rollover
Roadway %p arture
rash
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PSU-Case No.
11-048

CAUSAL FACTOR:
ROADSIDE DEPARTURE: Left

Vehicle Speed - Excessive

General Accident Information

Date: 2-7-93 Weather: Clear/Cloudy
Time: 0313 Surface Condition: Ice/Snow
Accident Type: Drive Off Road Lighting: None
Accident Severity: 3 (A) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 20 Year: 1986
Driver Sex: Male Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: Escort/EXP

(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 5
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Grade

No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GV14: 03 Braking (lockup)

GV64: 13 Negotiating a curve
GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 3 Skidding laterally - clockwise rotation

GV67: 4  Vehicle departed roadway

Run-Off-Road Collision Avoidance
Case Summary
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PSU-Case No.
11-048

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling east in a right curve section of an icy, rural, two-lane,
dirt roadway with a -6.5% slope. The driver lost directional control. The vehicle departed the left
side of the roadway and struck trees with its left side plane. The roadside afforded minimal
lateral recovery distance due to the drop off beyond the shoulder which was approximately 1 m
wide. The driver had been drinking which contributed to the crash. The causal factor was a
combination of the vehicle traveling too fast for conditions and alcohol consumption.
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PSU-Case No.

11-048
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI e DIVET __ Roadway ___
State Alignment Curve
Pre-existing
Event/Condition . Roadway __ 1cy/Snow
State
Excessive ——Vehicle___
Speed State
pee b Obstacles == None
\ 2
Vehicle Speed L Shoulder — Yes
; Controlled /

Brake Driver On-Road Uncontrolled = Yaw

Response Dynamic State Movement

A N
Controlled /

Brake Driver Off-Road Uncontrolled == Yaw

Response Dynamic State Movement

Return to ResZIution g oadrvtv &Y __ Side Impact
Roadway %ﬁgsﬁ re
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PSU-Case No.
11-116

.Y YR’ Y NI (o ol a1 L N R SR SR o WY |
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DNANDCINE NEDADRTIIRDE inht
IS T VS Tl o bl e TN D T\ i \'ul 113

General Accident Information
Date: 7-6-93 Weather: Clear/Cloudy
Time 1650 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: Daylight
Arnnirdant Cavaritu- A (KN 1 and llca- Riral
AN IWUCIIL WY W) "Jl T \l\/ @Al IV WODNee AZuiati
Driver/Occupant Information Vehicle Information
Driver Age: 47 Year: 1984
Driver Sex: Female Vehicle Make: Lincoln
Impairment: Intoxicated Vehicle Model: Continental/
(alcohol/drugs) Town Car

Familiarity

with Road: Unknown ABS: No

No. of Defects: No
Occupants: 1

Roadway information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope Level
No. of Lanes: 2 Connid 1 Fennis an Lo A
Qpeed LI oV KIIV/
Cluster Variables

GV14: 01 No avoidance actions
GV64: 01 Going straight

GV65: 13 This vehicle traveling off the edge of the road on the right side

GV66: 0 No avoidance maneuver

GVe67: 0 No avoidance maneuver
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PSU-Case No.
11-116

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in an easterly direction on a dry, straight, level, rural,
two-lane, asphalt roadway. The vehicle drifted off the right road edge in a tracking mode,
impacted a mailbox post, and continued traveling along the right road edge for 90 m until the
center frontal area impacted a large diameter tree. The roadway's solid white edge lines and
broken yellow center line were in poor condition. The speed limit of the roadway was 80 km/h
(50 mph). The Delta V was computed at 121 km/h (75 mph). The driver was intoxicated
(BAC=0.20) and, according to witnesses, swerving from lane to lane.
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

11-116

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI == Driver __ Roadway ___ .
State Alignment — Straight
v
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Excessive - Vehicle
Speed State
pee }— Obstacles = None
4
Vehicle Speed and Shoulder = Yes
Alcohol

v

_ Controlled /

None Driver On-Roa8d e Uncontrolled === Drift
Response Dynamic State Movement
: /_\ Controlled /
Deliberate Driver Off-Road e Unicontrolled = Tracking
Steer Response Dynamic State Movement
Return to Y Roadway ___ r.,u1a1 Impact
Roadway Resolution Departure — £7onia mpac
Crash
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PSU-Case No.
11-117

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Left

Driver Relinquishes Steering Control - Intoxicated

General Accident Information

Date: 7-5-93
Time: 1550
Accident Type: Drive Off Road

Accident Severity: 3 (A)

Weather:

Surface Condition:
Lighting:

Land Use:

Rain
Wet
Daylight

Rural

Driver/Occupant Information

Vehicle Information

Driver Age: 62 Year: 1989
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Intoxicated Vehicle Model: Baretta/Corsica
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level

No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GVvi14:
GV64:
GV65:
GV66:
GV67:

01
01

12

No avoidance actions

Going straight

This vehicle traveling off the edge of the road on the left side

No avoidance maneuver

No avoidance maneuver

Calspan Corporation
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PSU-Case No.
11-117

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a southerly direction on a rural two-lane roadway
during daylight hours. The road was straight and level but the surface was wet due to rain. The
vehicle drifted off the left road edge, traversed a tall grassy area, and traveled up a shallow
embankment at the side of a private driveway. The vehicle vaulted the driveway and overturned
onto a large rock before coming to rest against a tree. The roadway had white edge lines and a
broken yellow center line. The driver was highly intoxicated (BAC=0.33) and allowed the
vehicle to gradually depart the left road edge.
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PSU-Case No.

11-117
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI & — Driver ___ Roadway __ .
Incapacitated State Alignment Straight
4
Pre-existing
Event/Condition | Roadway __ wyr
State
—Vehicle ,
Normal State B —
e Obstacles === None
\4
Relinquished Steering L Shoulder = Yes
Control

/’\%

_ Controlled /
Inadvertant Driver On-Road Uncontrolled=— Tracking
Steer Response Dynamic State Movement
/—\ 2
_ Controlled /
None Driver Off-Road Uncontrolled == Tracking
Response Dynamic State Movement
¢ i Roadway
f;g‘;ug\r;’;o Resolution Departure - Rollover/
y Crash Frontal Impact
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PSU-Case No.
11-118

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Vehicle Speed - Speed and Alcohol

General Accident Information

Date: 7-7-93
Time: 0017
Accident Type: Drive Off Road

Accident Severity: 3 (A)

Weather:

Surface Condition:

Lighting:
Land Use:

Clear/Cloudy

Dry
None

Rural

Driver/Occupant Information

Vehicle Information

Driver Age: 20 Year: 1988
Driver Sex: Male Vehicle Make: Toyota
Impairment: Intoxicated Vehicle Model: Pickup
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment; Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GV14:
GV64:
GV65:
GV66:
GVe67:

01
13
06

No avoidance actions

Negotiating a curve

This vehicle loss of control due to traveling too fast for conditions

No avoidance maneuver

No avoidance maneuver

Calspan Corporation
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CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling west on a dry, dark and unlit, two-lane, undivided,
asphalt roadway with a +3% slope. The roadway segment curved to the left. The subject vehicle
departed the right roadway edge, traveled across a grassy lawn, crossed a private gravel driveway,
struck a 0.6 m high raised sidewalk/wall, and came to rest on the lawn beyond the sidewalk. The
roadway was delineated by full barrier yellow center lines which were in good condition and a
white roadway edge line along the departure side which was extremely worn and rated in poor
condition. There were no off-road obstacles with the exception of the raised sidewalk to impede
vehicle recovery. The driver was intoxicated with a 0.22 BAC and traveling at 113 km/h

(70 mph). The causal factor was excessive vehicle speed and alcohol consumption.
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ACCIDENT COLLISION DIAGRAM
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P\JJ’vase NC.
11-118
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI = Driver __ Roadway ___
State Alignment Curve
2
Pre-existing Road
Event/Condition ___ Roadway ___
State Dry
Excessive emehicle_
Speed State
pee }— Obstacles == None
v
Vehicle Speed and L Shoulder — No
Alcohol
VY
. Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/-_\ 4
; Controiled /
None Driver Off-Road Uncontrolled = Tracking
Response Dynamic State Movement
M Roadway
sgtauc;\';/at\; Resolution Departure = Frontal Impact
Crash
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PSU-Case No.

11-120

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction
ROADSIDE DEPARTURE: Left
General Accident Information
Date 7-4-93 Weather: Clear/Cloudy
Time 1335 Surface Condition: Dry
Accident Type Control/Traction Loss Lighting Daylight
Accident Severity: 4 (K) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 22 Year: 1987
Driver Sex: Male Vehicle Make: Mercury
Impairment: Intoxicated Vehicle Model: Topaz
{alnnhal/drmioc)
\GI\JULIUII i USD}
Familiarity
with Road: Unknown ABS No
Alm 8 _
o, Ui Defects No
Occupants: 1
DAanasdiarars Infarmaatian
nuauwa InmnviiInauwvii
Trafficway Type Alignment: Curve Left
(Median): Physical barrier - o
Slope Level
No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GVv14: 06
GV64: 13
GVE65: 52
GV66: 1
GV67: 4

Steering left

Negotiating a curve

Other motor vehicle in lane traveling in same direction with higher speed

Tracking

Vehicle departed roadway

Calspan Corporation
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PSU-Case No.

11-120

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Left

The subject vehicle was traveling eastbound in the left lane of a dry, level, four-lane,
divided, asphalt interstate highway during daylight hours. As the driver approached a two-lane
entrance ramp junction, the driver became engaged in a confrontation with another motorist
traveling in the right lane. The subject driver crossed the left roadway edge line and traveled on
the 1 m wide paved median shoulder before veering to the right in an attempt to avoid the
concrete median barrier. The vehicle re-entered the eastbound travel lanes, rotated in a clockwise
direction across three lanes, departed the right roadway edge, crossed the adjacent paved
median/gore area, crossed the two entrance ramp lanes, departed the right side of the adjacent
grass area and subsequently rolled over.
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PSU-Case No.

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI e DUVET ___ Roadway ___
State Alignment Curve
2
Pre-existing | Road
Event/Condition | Roadway ___
State Dry
Normal __Vehicle___|

State
L Obstacles = Vehicle

A 4

Evasive Maneuver

PN Controlled /

Deliberate Driver On-Road Uncontrolied=— Tracking
Steer Response Dynamic State Movement
. Controlled /
Deliberate Driver Off-Road Uncontrolled =— Yaw
Steer Response Dynamic State Movement
Return to Res;uﬁon goadrthay e Rollover
Roadway eCprzsiij re
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
- 11-121

CAUSAL FACTOR:
Right

Driver Relinquishes Steering Control - Other

General Accident Information

Date: 7-7-93 Weather: Clear/Cloudy
Time: 2226 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: Artificiat lighting
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 42 Year: 1993
Driver Sex: Maie Vehicie Make: Chevrolet
mnrairmant NaAana [y )Ny R Y Jg | o PRUURY ) SR
NP IR, INUIIC VerIIILIC WIVUe! Darcua/ L orsica
Familiarity
with Road: Unknown ABS: Yes
I:I\o. of Defects: No
Cccupants: 2

Roadway Information
Traffieway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 5 Speed Limit: 64 km/h
Cluster Variables

GV14: 01 No avoidance actions
GVvé4: 13 Negotiating a curve
GVv65 13 This vehicle traveling off the edge of the road on the right side
GVe66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver

Run-Off-Road Collision Avoidance
Case Summary
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PSU-Case No.
11-121

CAUSAL FACTOR: Driver Relinquishes Steering Control - Other
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling eastbound on a dry, five-lane, asphalt roadway which
curved to the left with a -2% slope. The vehicle departed the right side of the roadway, mounted
a 10 cm high barrier curb, crossed a grassy area and struck two trees with the left side and frontal
planes. The driver had consumed alcohol and illicit drugs prior to the accident, and had
apparently fallen asleep and drifted off the roadway. The roadway was dark with illumination
provided by overhead street lights. The roadway edge was noted only by a barrier curb without a
supplemental painted road edge line. The two eastbound lanes were defined by broken white lane
lines. The center of the roadway was marked with solid yellow and broken lines to define the
boundaries of a two way, left turn channelization lane. The causal factor for the accident was
driver relinquished steering control after falling asleep. Contributing factors were the
consumption of alcohol and other illicit drugs.
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PSU-Case No.

11-121

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

__ Roadway

HBD/DUI & == Driver ; —
Drowsy State Alignment Curve
Pre-existing Road
Event/Condition . ROQAWRY
State Dry
Vehicle ‘
Normal e State
b= Obstacles === None
A 4
Relinquished Steering L Shoulder == No
Control

PN Y
Controlled /

None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/_\ Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
M Road
Return to Resolution De;?arvtvxi}é e Frontal Impact/
Roadway Crash Side Impact
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PSU-Case No.
11-125

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-2-93 Weather: Clear/Cloudy
Time: 0920 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 33 Year: 1988
Driver Sex: Female Vehicle Make: Mazda
Impairment: None Vehicle Model: MX-6
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade

No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GV14:
GV64:
GVe65:
GV66:
GVve67:

01
02
13

No avoidance actions

Slowing or stopping in traffic lane

This vehicle traveling off the edge of the road on the right side

No avoidance maneuver

No avoidance maneuver

Calspan Corporation
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PSU-Case No.
11-125

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

This subject vehicle was traveling east on a dry, rural, two-lane, undivided, asphalt
roadway with a -2% slope. The vehicle drifted off the right side of the roadway, crossed the
0.3 m gravel shoulder, traveled along a negative-sloped grass embankment, sideswiped a tree
with its right side, and struck another tree with its frontal plane. The driver was distracted when a
pet dog sitting in the right front seat became ill and the driver reached in the rear seat for paper
towels. The roadway was marked with a new broken/solid yellow center line (i.e., passing
allowed for eastbound traffic), however, there were no road edge lines on either side of the
roadway. The roadway boundary included a 0.3 m gravel shoulder followed by a negative-sloped
embankment and a tree line barrier located 3.4 m laterally from the roadway edge. The causal
factor was driver inattentive to the driving task (steered off roadway while retrieving an object
from the rear seat).
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PSU-Case No.
11-125

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

I jve e Driver __ Roadway ___ .
nattentive State ] Alignment Straight
Pre-existing Road
Event/Condition | Roadway __
State Dry
Normal —Vehicle__l

State
L Obstacles === None

v

Inattentive

b Shoulder == Yes

/'\ v
Controlled /

Inadvertant Driver On-Road Uncontrolled = Tracking
Steer Response Dynamic State Movement
/"_\  Z
Controlied /
Steer & Driver Off-Road Uncontrolled == Yaw
Brake Response Dynamic State Movement
Return to ¢ i Roadway ]
Resolution Departure = Side Impact/
Roadway Crash Frontal Impact
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PSU-Case No.
11-126

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Left

General Accident Information
Date: 7-4-93 Weather: Clear/Cloudy
Time: 0252 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 2 (B) Land Use: Urban
Driver/Occupant information Vehicle Information
Driver Age: 38 Year: 1992
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Intoxicated Vehicle Model: C, K, R, V-series
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: Yes
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided

Slope: Level

No. of Lanes: 2 Speed Limit: 72 km/h
Cluster Variables

GV14: 06 Steering left
GV64: 01 Going straight
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 1 Tracking
GVe7: 4 Vehicle departed roadway
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PSU-Case No.
11-126

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a northerly direction on a two-lane roadway in a
72 km/h (45 mph) speed zone. The driver swerved to the left to avoid a deer that was entering the
roadway, and the vehicle departed the left road edge. The driver subsequently swerved back to
the right to avoid a utility pole and a construction sign. As the vehicle re-entered the road, the
driver again swerved to the left which induced a counterclockwise yaw. The driver braked and
braced against the steering wheel as the vehicle yawed off the left road edge. As the vehicle
rotated to a near broadside orientation, it pitched to the right and overturned onto its right side.
The hood area impacted a utility pole and a utility box. The vehicle rotated counterclockwise off
the struck pole and overturned onto the roof where it came to rest. The primary causal factor
involved evasive action by the driver to avoid a deer in the road. The driver had a BAC of 0.17
and intoxication was a secondary causal factor.
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PSU-Case No.
11-126

Vehicle Dynamic Scenario

Vehicie Traveling Aiong
Roadway Segment

/. — Driver ___ Roadway __ .
HBD/DUI State Alignment Straight

Pre-existing

Event/Condition | Roadway ___
State Dry

Vehicle
Norma! e State

Obstacles e Animal

A 4

Evasive Maneuver . Shoulder =—— Yes

/—\ \4
Controlied /

Deliberate Driver On-Road Uncontrolied === Trackl'ng
Steer Response Dynamic State Movement
O\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
Return to v i Roadway ‘
Resolution Departure = Side Impact/
Roadway Crash Rollover
Calspan Corporation 216 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 7-2-93 Weather: Clear/Cloudy
Time: 0415 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 4 (K) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 21 Year: 1993
Driver Sex: Male Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: Mustang/
(alcohol/drugs) Mustang I1
Familiarity
With Road: YeS ABS: Unknown
No. of Defects: No
Occupants: 1 '
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GVvi4: 06 Steering left
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 4  Skidding laterally - counterclockwise rotation
GVe67: 4 Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

A4 499
1I"1J4

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Right

lama +n

Tha grthiant vahinla wal + advrns
ulai LWU'ICUIC vauvvay

11€ Supject Veiicic was traveli '15 in an caseny Qirecuon o
curved to the left and had a positive slope. As the driver attempted to negotiate the left curve, the
vehicle drifted off the right road edge onto the paved and gravel shoulder. The driver applied a
rapid counterclockwise steering input in an attempt to steer the vehicle back onto the travel lane.
The vehicle broke traction and yawed approximately 90 degrees counterclockwise across the
roadway and departed the left shoulder. The right rear area of the vehicle impacted a mail box
post. The vehicle subsequently pitched to the right and became airborne, traveling approximately
55 m in the air. The vehicle impacted several trees before coming to rest in heavy brush in a
ditch, approximately 21 m off-road. Both road edge lines and the center lines were in poor
condition. There were no reflective markers/delineators along the dark asphalt roadway. The
driver was traveling at a high rate of speed, in excess of 161 km/h (100 mph), and was under the
influence of alcohol (BAC=0.10) and marijuana. The driver was operating the vehicle in a
reckless manner (unsafe driving act) while intoxicated.
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

11-132

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI e DIV o ___ Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition . Roadway __
State Dry
Excessive —Vehicle___J
Speed State
pee Obstacles == None
\ 4
Vehicle Speed and L Shoulder —— Yes
Alcohol
/—\ Controlled /
Deliberate Driver On-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
PN Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
M Roadwa
Return to Resolution Dgpartur)é — Side Impact/
Roadway Crash Rollover
Calspan Corporation 220 Run-Off-Road Collision Avoidance
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PSU-Case No.

11-135

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-3-93 Weather: Clear/Cloudy
Time: 1510 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 0(0) Land Use: Urban
Driver/QOccupant Information Vehicle Information
Driver Age: 38 Year: 1988
Driver Sex: Female Vehicle Make: Dodge
Impairment: None Vehicle Model: Caravan
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 5

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 64 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
11-135

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was westbound on a two-lane roadway during clear, daylight hours.
The driver turned around to check on a crying child passenger and inadvertently steered off the
right road edge. The right front corner area of the vehicle impacted a mailbox as the driver
braked and steered in a counterclockwise direction. The vehicle traversed a driveway and a lawn
area as it yawed slightly in a counterclockwise direction. The right side of the vehicle sideswiped
a utility pole as it straddled a shallow ditch. The driver regained control of the vehicle and
redirected it back onto the roadway. The outboard edges of the road were in poor (worn)
condition, without edge lines. Gravel shoulders were bordered by lawn. The causal factor was
inattention to the driving task.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

11-135

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Driver

__ Roadway

I /i — ,
nattentive State Alignment Straight
Pre-existing ‘ Road
Event/Condition | Roadway ___
State Dry
Vehicle |
Normal e State ——
L Obstacles === None
2
Inattentive | Shoulder =— Yes

/—\V

Controlled /
Inadvertant Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/_-\ Controlled /
Steer & Driver Off-Road Uncontrolled == Long. Skid
Brake Response Dynamic State Movement
Return to ¢ ' Roadway Frontal I t
Roadway Resolution Departure = fronia: impac
Crash
Calspan Corporation 224 Run-Off-Road Collision Avoidance
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PSU-Case No.
11-136

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -

Other
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 7-3-93 Weather: Clear/Cloudy
Time: 0740 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 25 Year: 1993
Driver Sex: Female Vehicle Make: Ford
Impairment: None Vehicle Model: Escort/EXP
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GV14: 06 Steering left
GVv64: 13 Negotiating a curve
GV65: 08 This vehicle loss of control due to other
GV66: 1 Tracking

GV67: 4  Vehicle departed roadway

Run-Off-Road Collision Avoidance
225 Case Summary
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PSU-Case No.
11-136

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Other

ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding in a westerly direction on a dry, two-lane, asphalt
bypass that curved to the right. This road was physically divided from the opposing traffic lanes
by a wide grass median. The vehicle was traveling in the passing lane at a driver estimated speed
of 97-113 km/h (60-70 mph). A vehicle (truck) traveling ahead of the subject vehicle kicked up a
stone which struck and cracked the windshield of the subject vehicle. As a reflexive action, the
subject driver steered to the left and exited the left edge of the roadway. As the vehicle crossed a
wide paved shoulder and entered the grass median, the driver overcorrected back to the right.
The vehicle reentered the roadway yawing in a clockwise direction, and crossed the roadway in a
broadside skid to the left. The vehicle exited the right edge of the roadway, traveled
approximately 4.6 m down a negative-sloped embankment, rolled to the left and came down on
its top. The vehicle struck a tree with its right rear quarter panel (while upside down), spun
around the tree (clockwise), and came to rest on its top, facing in a northerly direction.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
11-136

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert — Driver ___ Roadway ___
' State Alignment Curve
A 4
Pre-existing Road
Event/Condition |___ Roadway ___
State Dry
Vehicle ‘
Normal — State —
}— Obstacles === FVehicle
\ 4
Evasive Maneuver - Shoulder = Yes

/-—\¢

_ Controlled /
Deliberate Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/\ \ 2
Controlled /
Steer & Driver Off-Road Uncontrolled == Yaw
Brake Response Dynamic State Movement
M Roadwa
Return to Resolution Departur)é — Rollover/
Roadway Crash Side Impact
Calspan Corporation 228 Run-Off-Road Collision Avoidance
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PSU-Case No.
11-137

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 8-3-93 Weather: Clear/Cloudy

Time: 0200 Surface Condition: Dry

Accident Type: Control/Traction Loss Lighting: None

Accident Severity: 2 (B) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 22 Year: 1988

Driver Sex: Male Vehicle Make: Saab

Impairment: Intoxicated Vehicle Model: 99/99E/900

(alcohol/drugs)

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Left
{Median): Physical barrier
Slope: Level
No. of Lanes: 3 Speed Limit: 89 km/h

Cluster Variables

GV14: 01 No avoidance actions
GVé64: 13 Negotiating a curve
GVeS5: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

11-137

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in an easterly direction on the inboard of three travel
lanes on a divided interstate. The asphalt road surface was dry and level and curved to the left.
Paved shoulders bordered both road edges and a concrete median barrier separated the
east/westbound travel lanes. As the driver attempted to negotiate the left curve, the vehicle
drifted off the inboard road edge, overrode a 0.6 m wide rumble strip, and traversed the paved
shoulder before impacting a concrete median barrier. The driver subsequently applied a
clockwise steering input which redirected the vehicle across the travel lanes and off the right road
edge where the vehicle overturned. The driver was intoxicated (BAC=0.15) and was traveling at a
high rate of speed. Driver intoxication was the primary causal factor with secondary factors
involving high speed and probable drowsiness.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

11-137

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & emmm Driver ___ Roadway ___
Incapacitated State Alignment Curve
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Vehicle
Normal e State
b Obstacles = None
\4
Relinquished Steering Shoulder = Yes
Control

/_\ \4
Controlled /

None Driver On-Road e Uncontrolled == Drift
Response Dynamic State Movement
/_\ 4
Controlled /
Deliberate Driver Off-R080 e Uncontrolled=—— Yaw
Steer Response Dynamic State Movement
\ 4
R .
Return to Resolution Dgsgrvtﬁ); — Side Impact/
Roadway Crash Rollover
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PSU-Case No.
12-009

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Other

ROADSIDE DEPARTURE: Right

General Accident Information

Date: 1-1-93 Weather: Unknown
Time: 1120 Surface Condition: Ice/Snow
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 1(C) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 34 Year: 1992
Driver Sex: Female Vehicle Make: Saturn
Impairment: None Vehicle Model: SL
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 4 Speed Limit: 72 km/h

Cluster Variables

GV14: 09 Braking and steering right
GV64: 16 Successful avoidance of previous event
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: I Tracking
GV67: 2 Vehicle stayed on roadway but left travel lane where avoidance maneuver was initiated
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

12-009

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Other

ROADSIDE DEPARTURE: Right

The subject vehicle was traveling west on a level, straight section of a four-lane,
undivided, concrete roadway after exiting a left curved segment. The roadway was icy and the
boundary was defined by a bridge rail on both sides of the road. An eastbound vehicle
encroached into the subject vehicle's left travel lane and the subject driver initiated a
counterclockwise steering maneuver and applied the brakes resulting in the vehicle departing the
right road side. The vehicle struck a 25 cm barrier curb and subsequently struck the bridge railing
located 1.8 m from the roadway edge. The causal factor was evasive maneuver with loss of
vehicle control on icy surface.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
12-009

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert emmm DIVET ___ Roadway ___ :

7 State Alignment Straight
Pre-existing

Event/Condition |___ Roadway _ Iey/Snow

Vehicle

Normal e State

v
Evasive Maneuver

‘/"\i

State

b Obstacles == Vehicle

b Shoulder === No

) Controlled /
Steer & Driver On-Road Uncontrolled = Tracking
Brake Response Dynamic State Movement
Controlled /
Steer & Driver Off-Road Uncontrolled == Yaw
Brake Response Dynamic State Movement
Return to Y ' Roadway Frontal Impact
Roadwa Resolution Departure — ['FON p
y Crash
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PSU-Case No.

12-074

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 5-1-93 Weather: Clear/Cloudy
Time: 0115 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 32 Year: 1986
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: Other (alcoh. consumption Vehicle Model: Sprint/

- BAC unknown) Geo Sprint

Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 4 Speed Limit: 72 km/h

Cluster Variables

GV14: 01 No avoidance actions
GVé64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
12-074

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling south in the right lane of a dry, level, four-lane,
undivided, asphalt roadway. The driver dropped a purse on the floor and leaned over to pick it up
when the vehicle drifted into the right curb. The driver was thrown to the right side of the
vehicle. The vehicle subsequently veered to the left, crossed the travel lanes, traveled across a
private driveway and lawn, and struck a large tree. The driver had consumed alcohol. There
were no adverse weather conditions, however, the roadway was dark and not illuminated. The
causal factor was driver inattention and steered off roadway. A contributory factor was the
driver's consumption of alcohol.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.
12-074

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment
1

HBD/DUI & e DTVET ey ___ Roadway ___ .
Inattentive State Alignment Straight
Pre-existing ‘ Road
Event/Condition | Roadway __
State Dry
Normal __Vehicle

State
e Obstacles ——= None

\4

Inattentive | Shoulder = No

P
Controlled /

None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/—\ Controlled /
Not Driver Off-Road Uncontrolled == Not
Applicable Response Dynamic State Movement Applicable
M Roadwa
Return to Resolution Departur)é — Side Impact/
Roadway Crash Frontal Impact
Calspan Corporation 240 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 5-4-93 Weather: Clear/Cloudy
Time: 0200 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 2(B) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 30 Year: 1990
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: Other (alcoh. consumption Vehicle Model: C, K, R, V-series
- BAC unknown)
Familiarity
with Road: Unknown ABS: Unknown
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Grade
No. of Lanes: 1 Speed Limit: 40 km/h
Cluster Variables
GV14: 09 Braking and steering right
GVb64: 13 Negotiating a curve
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling west on a ramp connecting two interstate roadways
during the evening hours. The dry, concrete, single-lane roadway was not illuminated, curved to
the right, and had a +2% slope. The vehicle departed the left side of the roadway, traveled down
a -8% embankment, struck a ditch and rolled over. There were no sight lines or roadway
restrictions. The off road terrain was open with no obstacles in the grassy area. The driver had
consumed alcohol prior to the crash and lost control of the vehicle. The causal factor was
excessive speed for the ramp and alcohol consumption.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

12-079

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI === Driver __ Roadway __
State Alignment Curve
\ 4
Pre-existing , Road
Event/Condition L RO2away ___
State Dry
Excessive -—Yehicle
Speed State
pee b Obstacles = None
\/
Vehicle Speed and L Shoulder =—— Yes
Alcohol
/_\ \4
, Controlled /
Steer & Driver On-Road Uncontrolled=— Tracking

Brake Response Dynamic State Movement

/\ Controlled /

Steer & Driver Off-Road Uncontrolled=— Tracking
Brake Response Dynamic State Movement
Return to ¢ ' Roadway Frontal Impact/
Roadway Resolution Departure = frontac impa
Crash Rollover
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PSU-Case No.
12-113

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-6-93 Weather: Clear/Cloudy

Time: 2115 Surface Condition:  Dry

Accident Type: Drive Off Road Lighting: Daylight

Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 21 Year: 1980

Driver Sex: Male Vehicle Make: Chevrolet

Impairment: None Vehicle Model: Chevette

Familiarity

with Road: Unknown ABS: No

No. of Defects: Other Failure

Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Grade
No. of Lanes: 2 Speed Limit: 72 km/h

Cluster Variables

GVv14: 09 Braking and steering right

GV64: 01 Going straight

GVe65: 04 This vehicle loss of control due to non-disabling vehicle problem
GV66: 1 Tracking

GVe67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
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CAUSAL FACTOR: Evasive Maneuver Vehicle Encroaching into Lane -

The subject vehicle was traveling north on a dry, urban, divided, concrete roadway during

daylight hours. The driver entered the roadway from a service station and accelerated the vehicle
to a sneed of 48-56 km/h (30-35 mph) in the outboard lane. The driver was operating the vehicle
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with defective brakes and approached slower moving traffic from the rear. The driver was
inattentive to the driving task and steered off the road to the right to avoid the non-contact
vehicles. The vehicle struck a mailbox that was located at the right road edge. The driver
redxrected the vehlcle to the left and traveled along the roadway, before impacting another

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

12-113

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive - Driver . Roadway ___ .
nattentive State Alignment Straight
Pre-existing Road
Event/Condition __ Roadway __
State Dry
Other Failure —=Yehicle

State
l— Obstacles « Vehicle

\ 4
Evasive Maneuver

L Shoulder === No

/—_\ Controlled /

Steer & Driver On-Road Uncontrolled=— Tracking
Brake Response Dynamic State Movement
/—\ Controlled /
Steer & Driver Off-Road Uncontrolled = Tracking
Brake Response Dynamic State Movement
M Road
Return to Resolution Dg:ar\'?ll.i’)é — Frontal Impact/
Roadway Crash Side Impact
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PSU-Case No.

12-119

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Left

Driver Relinquishes Steering Control - Other

General Accident Information

Date: 7-2-93
Time: 0125
Accident Type: End Departure

Accident Severity: 2 (B)

Weather:

Surface Condition:
Lighting:

Land Use:

Clear/Cloudy
Dry
None

Urban

Driver/Occupant Information

Vehicle Information

Driver Age: 30 Year: 1989
Driver Sex: Female Vehicle Make: GMC
Impairment: Unknown Vehicle Model: Jimmy
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level

No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GVv14:
GV64:
GV6S:
GV66:
GV67:

01
13
12

No avoidance actions

Negotiating a curve

This vehicle traveling off the edge of the road on the left side

No avoidance maneuver

No avoidance maneuver
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PSU-Case No.
12-119

CAUSAL FACTOR: Driver Relinquishes Steering Control - Other
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on a dry, gravel road surface. The driver failed to
initiate a turning maneuver on a 90 degree curve. Based on the roadway geometry and the
location of the struck pole, it would appear that the driver was traveling on the left side of the
roadway and departed the left road edge as the road curved to the right. The vehicle crossed a
driveway and struck the pole with its center frontal area. The PAR indicated that the driver had
been drinking, however, no BAC test was offered.
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.
12-119

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

HBD/DUI & = Driver

Incapacitated State
Pre-existing
Event/Condition
Vehicle
Normal e State

v

Relinquished Steering
Control

/‘\%«

__ Roadway

Alignment — Curve
| Roadway ___
State Dry

b Obstacles == None

— Shoulder == No

_ Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/\ Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
\ 4 Road
Return to Resolution D:aar\!tvli)é — Frontal Impact
Roadway Cprash
Calspan Corporation 252 Run-Off-Road Collision Avoidance

Navnanin AAallan [iniraveitv

MNaca Qrimmarv



PSU-Case No.

12-122

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

General Accident Information
Date: 7-7-93 Weather: Clear/Cloudy
Time: 1135 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 45 Year: 1992
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Cavalier
Familiarity
with Road: Unknown ABS: Yes
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit; 89 km/h
Cluster Variables
GV14: 06 Steering left
GV64: 01 Going straight
GV65: 12 This vehicle traveling off the edge of the road on the left side
GVe66: 1  Tracking
GV67: 4  Vehicle departed roadway
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CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in an easterly direction on a narrow, two-lane
dirt/stone/gravel roadway during daylight hours. The road was straight and dry with a -1% slope.
There were no shoulders and ditches bordered both road edges. The vehicle overrode a
washboard area which caused the driver to loose directional control. As a result, the vehicle
crossed the westbound travel lane and departed the left road edge. The driver attempted to brake,
but the vehicle exited the road in a tracking mode, entered the ditch, and overturned onto its roof.
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

12-122

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

___ Roadway

Alert - Driver —_— ;
er Stats Alignment Straight
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Vehicle
Normal e State
— Obstacles «— None
A\ 4
Lost Directional L Shoulder = No
Control
—
Controlled /
Deliberate Driver On-Road Uncontrolled == Tracking
Steer Reswynamlc State Movement
/—\ Controlled /
Deliberate Driver Off-Road Uncontrolled=— Tracking
Steer Reswynamlc State Movement
M Roadwa
l;g;udrcv ;o Resolution Departur\e(a— Frontal Impact/
y Crash Rollover
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PSU-Case No.
12-132

CAUSAL FACTOR: Vehicle Speed - Speed and Driver Inexperience
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 8-6-93 Weather: Clear/Cloudy
Time: 0920 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 16 Year: 1990
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Lumina
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Grade
No. of Lanes: 3 Speed Limit: 89 km/h
Cluster Variables
GV14: 09 Braking and steering right
GVé4: 15 Merging
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 1  Tracking
GVé67: 4  Vehicle departed roadway
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CAUSAL FACTOR: Vehicle Speed - Speed and Driver Inexperience
ROADSIDE DEPARTURE: Right

The subject vehicle was entering the outboard lane of a divided expressway from a
one-lane entrance ramp. As the driver entered the expressway, there was a bridge rail
approximately 0.6 m outboard of the right road edge, and a tractor-trailer was traveling in the
center lane. The driver was intimidated by the truck and felt sandwiched between the truck and
the bridge. The driver braked and steered right to avoid the tractor-trailer, departed the right road
edge, and struck a W-beam guardrail. Driver inexperience was the primary causal factor as the
tractor-trailer remained in its travel lane and did not encroach into the driver's lane.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 258 Case Summary



ACCIDENT COLLISION DIAGRAM

PSU No. 12

Case Number — Stratum 132@

EXIT RAMP

MEDIAN

83
KPH

Thse=
Tt

-
J

=
(@]

o)

<

Ly
Vbl

M

I"h-?_

W-BEAM GUARD RAIL

2.4m ASPHALT SHOULDER

ENTRANCE RAMP

Scale: 1/250




PSU-Case No.
12-132

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert — Driver ___ Roadway ___ .
er State Alignment Straight
Pre-existing Road
Event/Condition | Roadway _
State Dry
Excessive —Vehicle
Speed State
pee e Obstacles = None
\4
Vehicle Speed and Shoulder — Yes
Inexperience
) Controlled /
Steer & Driver On-Road Uncontrolled == Tracking

Brake Response Dynamic State Movement
/—\ 4
. Controlled /

Steer & Driver Off-Road Uncontrolled = Tracking
Brake Response Dynamic State Movement
Return to Res‘o:ution g oadrvtv &Y — Frontal Impact
Roadway eparture
Crash
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PSU-Case No.

13-016

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

General Accident Information

Date: [-5-93 Weather: Rain
Time: 1645 Surface Condition: Ice/Snow
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 27 Year: 1986
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Ranger
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment; Curve Right
(Median): Not divided
Siope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h

Cluster Variables

GV14: 99 Unknown

GV64: 13 Negotiating a curve
GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 9  Precrash stability unknown
GV67: 9 Directional consequences unknown
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
13-016

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling eastbound on a left curve section of an icy, two-lane,
undivided roadway with a -4% slope. The driver was making the transition from the curve to
straight section and lost control of the vehicle on the icy road surface. The vehicle departed the
right side of the straight segment of roadway and struck a snow embankment and a mailbox. The
center line consisted of solid and broken yellow lines with passing permitted eastbound. There
were no sight lines or roadway restrictions. The crash occurred in the rain during daylight hours.
The causal factor was vehicle lost control on icy roadway. A contributing factor was vehicle
traveling too fast for conditions.
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PSU-Case No.
13-016

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert —= Driver Roadway

State [ Alignment = Cw#ve
4
Pre-existing
Event/Condition . Roadway __ 71:)/Sn0w
State
Normal —Vehicle

State
b Obstacles === None

A 4
Lost Directional
Control

Shoulder === Yes

/\ v
Controlled /

None Driver On-Road Uncontrolled = Yaw
Response Dynamic State Movement
/\ Controlled /
None Driver Off-Road Uncontrolled = Yaw
Response Dynainic State Movement
Return to Y i Roadway
Resolution Departure = Frontal Impact
Roadway Ceash
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PSU-Case No.
13-017

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 1-4-93 Weather: Clear/Cloudy
Time: 0753 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 21 Year: 1991
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: Fell Asleep Vehicle Model: S-10, T-10
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Physical barrier
Slope: Level
No. of Lanes: 4 Speed Limit: 105 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
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PSU-Case No.
13-017

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling north in the right lane of a dry, level, divided, asphalt
interstate highway when it departed the right side of a left curve section. The crash occurred
during the early morning, daylight hours. The vehicle traveled in a straight trajectory
approximately 45 m across the asphalt shoulder and adjacent snow-covered grass area. The
vehicle struck a tree with its frontal plane. Witnesses noted that the driver appeared to fall asleep
and drift off the roadway. The causal factor was driver relinquished control by falling asleep and

drifting off the roadway.
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PSU-Case No.

13-017

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

— DriVer o ___ Roadway ___ :
Drowsy State Alignment Straight
Pre-existing Road
Event/Condition __ Roadway __
State Dry
Normal __Vehicle___

State
e Obstacles e None

A 4
Relinquished Steering
Control

L— Shoulder == Yes

PN v
Controlled /

None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/\ Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
Return to ¢ i Roadway { D t
Roadway ReSO|Ut|0n Departure Sh— Fronta mpac
Crash
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PSU-Case No.
13-034

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 2-5-93 Weather: Clear/Cloudy

Time: 0742 Surface Condition:  Ice/Snow

Accident Type: Control/Traction Loss Lighting: Artificial lighting

Accident Severity: 1(C) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 44 Year: 1978

Driver Sex: Male Vehicle Make: Oldsmobile

Impairment: None Vehicle Model: Delta 88

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 40 km/h
Cluster Variables
GV14: 03 Braking (lockup)

GV64: 01 Going straight
GV6S5: 05 This vehicle loss of control due to poor road conditions
GV66: 4  Skidding laterally - counterclockwise rotation

GV67: 4 Vehicle departed roadway
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PSU-Case No.

13-034

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling south on an icy, level, two-lane, asphalt roadway. The
vehicle crossed the oncoming lane of travel, departed the left roadside in a counterclockwise
rotation, rode over the grass area adjacent to the curb, and struck a tree with its right leading side.
The driver attempted to regain control of the vehicle by counter-steering and applying the brakes
with lock up. There were no adverse ambient weather conditions. The roadway was illuminated
by overhead street lights and was delineated by a broken yellow center line which was in good
condition. The causal factor was vehicle lost directional control as the result of the icy roadway

condition.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 270 Case Summary



ACCIDENT COLLISION DIAGRAM

PSU No.

13

Case Number - Strotum 034H

FENCE —

5" HIGH CURB

&

= 4.5m —=

~———— 5" HIGH CURB

APS
\a/)
A
A
40
KPH
271

Scale: 1/250




PSU-Case No.

13-034

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway §egment

__ Roadway

Alert - Driver — ;
er State Alignment Straight
Pre-existing ‘ Road
Event/Condition | Roadway
State Icy/Snow
Vehicle
NOrmal e State
e Obstacles w— None
Lost Directional L— Shoulder = No
Control
. Controlled /
Brake Driver On-Road Uncontrolled == Yaw
Response Dynamic State Movement
/_\ Controlled /
Brake Driver Off-Road Uncontrolled == Yaw
Response Dynamic State Movement
Return to Res;utjon goadr\:lay -— Side Impact
Roadway parture
Crash
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PSU-Case No.
13-037

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 2-1-93 Weather: Clear/Cloudy

Time: 1700 Surface Condition:  Dry

Accident Type: Control/Traction Loss Lighting: Daylight

Accident Severity: 2(B) Land Use: Rural
Driver/Occupant Information Vehicle Information

Driver Age: 19 Year: 1982

Driver Sex: Female Vehicle Make: Dodge

Impairment: None Vehicle Model: Omni

Familiarity

with Road: Unknown ABS: No

No. of Defects: Other Failure

Occupants: 2

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GV14: 07 Steering right

GVé64: 01 Going straight

GVeéSs: 03 This vehicle loss of control due to disabling vehicle failure
GV66: 4  Skidding laterally - counterclockwise rotation

GVe67: 4 Vehicle departed roadway
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PSU-Case No.
13-037

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling north on a dry, rural, two-lane roadway that was flanked
on both sides by a shoulder approximately 2.4-3.0 m wide. Outside of the shoulder was a
drainage ditch (approximately 1.2 m wide) and beyond the ditch was a line of trees. The driver
stated that the vehicle was pulling left and suddenly pulled hard left at an estimated travel speed
of 56 km/h (35 mph). The driver attempted to correct by steering right but the vehicle departed
the left roadside, hit the drainage ditch, and flipped over.
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PSU-Case No.

13-037

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert —= Driver

State
Pre-existing
Event/Condition
Other Failure —Vehicle
State

v

Vehicle Failure

/\v

Roadway

™ Alignment —— Curve

l__ Roadwa

y L}
State Dry

Obstacles === None

b Shoulder == Yes

Controlled /
Deliberate Driver On-Road Uncontrolled = Yaw
Steer Resbynamlc State Movement
/_\ Controlled /
Deliberate Driver Off-Road Uncontrolled == Yaw
Steer Reswynamm State Movement
J' Roadway
Return to i —
Roadway Resolution Departure Rollover
Crash
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PSU-Case No.

13-149

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 7-1-93 Weather: Clear/Cloudy
Time: 1057 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 40 Year: 1993
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Astro Van
Familiarity
with Road: No ABS: Yes
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Grade
No. of Lanes: 2 Speed Limit: 105 km/h

Cluster Variables

GVv14:
GV64:
GV65:
GV66:
GV67:

01
01

12

No avoidance actions

Going straight

This vehicle traveling off the edge of the road on the left side

No avoidance maneuver

No avoidance maneuver
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PSU-Case No.
13-149

CAUSAL FACTOR. Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling southbound on a dry, divided interstate roadway with a
posted speed limit of 105 km/h (65 mph) during daylight hours. The roadway consisted of two
travel lanes in each direction that were separated by a depressed grass median. Paved shoulders
bordered both edges of the divided travel lanes. The driver became inattentive to the driving task
and allowed the vehicle to drift off the left road edge onto the grass median. The driver steered in
a clockwise direction which induced a slight clockwise yaw, and then applied a rapid
counterclockwise steering input which reversed the vehicle's rotation to counterclockwise. The
vehicle crossed the depressed grass median in a broadside orientation, began rolling, struck an
unprotected sign post, and came to rest in an upright orientation. The primary causal factor was
driver inattention to the driving task. The vehicle was traveling at a high rate of speed which
contributed to the severity of the crash, but was not a primary factor in causation.
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PSU-Case No.
13-149

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive - Driver __ Roadway ___ .
nattentive State Alignment Straight
Pre-existing Road
Event/Condition |___ Roadway __
State Dry
Excessive —mavehicle
Speed State
pee . Obstacles == None
Inattentive — Shoulder =—— Yes
/—'\  Z
. Controlled /
None Driver On-Road Uncontrolled s Drlﬂ
Response Dynamic State Movement
/-\ Controlled /
Steer & Driver Off-Road Uncontrolled =— Yaw
Brake Response Dynamic State Movement
v Roadwa
F';etudrn to Resolution Departur{:‘— Rollover
oadway Crash
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PSU-Case No.
13-152

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 7-5-93 Weather: Rain
Time: 2135 Surface Condition: Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 27 Year: 1989
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Cavalier
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficeway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: ! Speed Limit: 89 km/h
Cluster Variables

GV14: 07 Steering right
GV64: 01 Going straight
GV65: 05 This vehicle loss of control due to poor road conditions
GVé66: 4  Skidding laterally - counterclockwise rotation
GVe67: 4  Vehicle departed roadway
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PSU-Case No.
13-152

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a northerly direction on a wet, straight, one-lane,
concrete exit ramp with a 2% slope at a driver estimated speed of 26-32 km/h (15-20 mph). The
driver stated that the rear of the vehicle slid out (slight superelevation) and the driver steered right
in an attempt to regain directional control. = The vehicle subsequently yawed in a

. . .
r\nnr\fnrr\‘nr\]ztxncn I‘I"Dl“f‘n“ Qﬂf‘ API‘\Q
VU ULIWMIVIUVNRLYY IOV Uil vvlivil Galiv uvyl—u WAl Miidw i

embankment and overturned onto its roof as it entered a shallow ditch at the base of the
embankment. There were no reflective markers or delineators at the left edge of the exit ramp.

rtad the laft road adoe  The vehicle ratated dawn a2 oracevy
Wil LU \/UBU- Lllw VWwiliwiw 1LULWALWWAL WU YYLL 51“00]
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PSU-Case No.
13-152

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DIVET ___ Roadway

State Alignment — Curve
Pre-existing Road
Event/Condition | Roadway ._
State Wet
Vehicle
Normal e State
}— Obstacles === None
\ 4
Lost Directional L Shoulder —— Yes
Control

/-\ Controlled /
Deliberate Driver On-Road Uncontrolled = Yaw

Steer Response Dynamic State Movement

/_\ Controlled /
Deliberate Driver Off-Road Uncontrolled == Yaqw

Steer Response Dynamic State Movement

Return to Res:)rlution g oadrvtv aY . Rollover
Roadway Sparture
Crash
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PSU-Case No.

13-153

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-7-93 Weather: Clear/Cloudy

Time: 0224 Surface Condition: Dry

Accident Type: Drive Off Road Lighting: Artificial lighting

Accident Severity: 4 (K) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 36 Year: 1978

Driver Sex: Male Vehicle Make: Chevrolet

Impairment: Intoxicated Vehicle Model: Fullsize Blazer

(alcohol/drugs)

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 2

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GV14: 01 No avoidance actions
GVv64: 13 Negotiating a curve
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 0 No avoidance maneuver
GVeé7: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

13-153

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a sharp left curve section of a dry, two-lane,
residential, asphalt roadway in a 40 km/h (25 mph) speed zone. The driver was intoxicated
(BAC=0.13) and attempted to negotiate the curve at an unsafe speed. The vehicle yawed in a
counterclockwise direction and departed the right road edge. The vehicle continued in a
southerly direction as it yawed onto a lawn area adjacent to the road edge. The side of the vehicle
impacted a large diameter tree and subsequently overturned as it returned to the travel lane.
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PSU-Case No.

13-153

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI = Driver Roadway

State ™ Alignment —— ¢
Pre-existing Road
Event/Condition e NO2AWAY
State Dry
Excessive —=Vehicle___J
Speed State
pee. f— Obstacles = None
A 4
Vehicle Speed and L Shoulder =— No
Alcohol

/_\ \L

‘ Controlled /
None Driver On-Road Uncontrolled == Drift

Response Dynamic State Movement

/—\ Controlled /

None Driver Off-Road Uncontrolled == Tracking
Response Dynamic State Movement
A4
Return to Resolution DRSSSthVl?r)é — Side Impact/
Roadway Crash Rollover
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PSU-Case No.

13-154

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 7-4-93 Weather: Clear/Cloudy
Time: 1735 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 2(B) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 16 Year: 1990
Driver Sex: Male Vehicle Make: Dodge
Impairment: Fell Asleep Vehicle Model: Dynasty
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GV14: 01 No avoidance actions

GV64: 01 Going straight

GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation 289 Run-Off-Road Collision Avoidance
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PSU-Case No.
13-154

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding in a southerly direction on a dry, straight, level,
two-lane, rural, asphalt roadway during daylight hours. The driver fell asleep and allowed the
vehicle the to drift off the left edge of the roadway. The vehicle crossed a paved shoulder,
entered a wide drainage ditch, struck a culvert at the end of the ditch with its lower frontal area,
traversed a driveway beyond the culvert, and then struck a large diameter tree with its center
frontal area. The vehicle then rotated in a clockwise direction, struck a second large tree with its
left door, and came to rest. The roadway had edge line’s and a broken yellow center line.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
13-154

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

D — Driver ___ Roadway ___ .
rowsy State Alignment Straight
Pre-existing Road
Event/Condition oadway ___
—  State Dry
Normal —=Vehicle__

State
f— Obstacles === None

A 4

Relinquished Steering
Control

. Shoulder = Yes

/—_\ Controlled /

None Driver On-Road Uncontrolled = Drift
Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled = Drift
Response Dynamic State Movement
M Road
Return to Resolution Dg aarvtv‘?r)é - Frontal Impact
Roadway Cprash
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PSU-Case No.
13-156

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-7-93 Weather: Clear/Cloudy

Time: 0113 Surface Condition: Dry

Accident Type: Drive Off Road Lighting: None

Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle information

Driver Age: 31 Year: 1979

Driver Sex: Male Vehicle Make: Ford

Impairment: Intoxicated Vehicle Model: F-series pickup

(alcohol/drugs)

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GVvi4: 01 No avoidance actions
GV64: 01 Going straight
GV6S: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
13-156

CAUSAL FACTOR: Driver Relinquishes Steering Control - Infoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a dry, straight, level, rural, two-lane, rural, asphalt
roadway with a posted speed limit of 89 km/h (55 mph). The vehicle departed the right road
edge, struck the only reflective delineator along the road edge, continued in a northerly direction,
and impacted a wooden utility pole. The roadway had a double yellow center line and no edge
lines. There were no stabilized shoulders and a ditch paralleled both road edges. The driver
claims to have swerved to the right to avoid a deer, however, rotating tire marks at the scene
indicate a gradual road departure with brake application. Evidence of a gradual departure from
the road along with a driver BAC of 0.14 indicates that the primary causal factor was
intoxication.
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PSU-Case No.
13-156

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

_ Roadway

Alignment = Straight

|__ Roadwa

State Y = Dry

| Obstacles == None

HBD/DUI & = DIVEN g
Incapacitated tate }
N
Pre-existing
Event/Condition
Vehicle____J
Normal e State
v
Relinquished Steering
Control

/'—\v

e Shoulder == Yes

' Controlled /
None Driver On-Road Uncontrolled = Drift
Response Dynamic State Movement
/_\ \ %
‘ Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
Return to ResZIution S oadr\;v & —— Frontal Impact
Roadway %ﬁgs# re
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PSU-Case No.

13-160

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-1-93 Weather: Clear/Cloudy
Time: 1738 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: Unknown Year: 1984
Driver Sex: Unknown Vehicle Make: Chevrolet
Impairment: Unknown Vehicle Model: Celebrity
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 10 Turning left
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

13-160

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a northerly direction on a two-lane residential street
and initiated a left turn at a three-leg T-intersection at a unsafe speed. The vehicle drifted wide
into the turn and departed the right road edge. The vehicle subsequently traversed a sidewalk and
traveled up an embankment where it came to rest. The vehicle was stolen and the driver and
occupants exited the vehicle and fled the scene. The only known causal factor was that the driver
attempted the left turn at an unsafe speed.
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PSU-Case No.
13-160

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

___ Roadway

Unkn s Driver q — ;
nknown State Alignment Straight
Pre-existing Road
Event/Condition ___ Roadway __
State Dry
Excessive ——Vehicle____
Speed State
pee b Obstacles == None
Vehicle Speed L Shoulder —= No
/—\ M
_ ‘ Controlled /
None Driver On-Road Uncontrolled == Tracking
Response Dynamic State Movement
/\ Controlied /
Deliberate Driver Off-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
Return to Res‘orluﬁon DR oadrvtv Ay Undercarriage
Roadway eparture
Crash
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PSU-Case No.

13-161

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Left

& WA s 8 B B i B B ~

General Accident Information

Date: 7-5-93 Weather: Clear/Cloudy

Time: 0214 Surface Condition: Dry

Accident Type: Control/Traction Loss Lighting: Attificial lighting

Accident Severity: 2(B) Land Use: Rural
Driver/Occupant Information Vehicle Information

Driver Age: 17 Year: 1990

Driver Sex: Male Vehicle Make: Ford

Impairment: None Vehicle Model: Probe

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h

Cluster Variables

GV14: 03 Braking (lockup)

GV64: 13 Negotiating a curve
GVe65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 3 Skidding laterally ~ clockwise rotation

GV67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
13-161

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a westerly direction on a right curve section of a dry,
level, rural two-lane roadway with a posted speed limit of 56 km/h (35 mph). The driver ran a
stop sign and, upon entering a four-leg intersection, the vehicle broke traction. The driver
attempted to negotiate the apex of the curve and braked but the vehicle yawed in a clockwise
direction and traveled approximately 40 m before departing the left road edge. The vehicle
continued for 20 m along the left road edge and struck several small trees with the left rear side
area of the vehicle. This sequence redirected the vehicle to a near tracking mode as it traveled an
additional 21 m before impacting a tree with the right frontal area. The driver was operating the
vehicle in a reckless manner at a high rate of speed while under the influence of alcohol. The
vehicle speed was computed at approximately 122 km/h (76 mph) from physical evidence and

vehicle damage.
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PSU-Case No.
13-161

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

HBD/DUI = Driver
State

Pre-existing
Event/Condition

Excessive —VehiCle__J

__ Roadway

Alignment — Curve

| Roadway ___
State Dry

State
Speed — Obstacles —= None
Vehicle Speed - — Shoulder == Yes
Unsafe Driving Act
"
Controlled /
Brake Driver On-Road Uncontrolled == Yaw
Response Dynamic State Movement
/_\ v
Controlled /
Brake Driver Off-Road Uncontrolled == Yaw
Response Dynamic State Movement
M Roadwa
Return to Resolution Departur)fla — Side Impact/
Roadway Crash Frontal Impact
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PSU-Case No.
13-164

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 7-6-93 Weather: Clear/Cloudy
Time: 0545 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 17 Year: 1978
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: Fell Asleep Vehicle Model: G-series van
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
13-164

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on left curve segment of a dry, level, two-lane, asphalt
roadway with a +1% slope during the dawn hours. The driver apparently fell asleep due to
fatigue and the vehicle departed the roadway. The vehicle traveled along the adjacent 5 m wide
grass shoulder for approximately 35 m and then struck shrubs and trees. The area was rural in
nature with heavy vegetation on both sides of the roadway with an off set distance of
approximately 5 m. There were no immediate obstacles between the roadway and tree line. The
roadway edges were not marked and reflective delineators were not present. Pavement markings
consisted of two yellow barrier center lines. The causal factor was driver fatigue-fell asleep.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 306 Case Summary



ACCIDENT COLLISION DIAGRAM

PSU No.

13

Case Number - Stratum 164H

€

4

v OO

0
O

N

O

L 4
Y

Co

5
QO
0

o,
00

Scale: 1/500




PSU-Case No.

13-164

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

D e DIVEr Roadway ___
rowsy State r— Alignment Curve
Pre-existing Road
Event/Condition | Roadway _
State Dry
Normal —Vehicle

State
e Obstacles e None

'

Relinquished Steering
Control

e Shoulder == No

/—\ \L
Controlled /

None Driver On-Road Uncontrolled == Drif

Response Dynamic State Movement
/\ Controlled /

None Driver Off-R08d e Uncontrolled = Drif
Response Dynamic State Movement
v . Roadway

l;etucxi'n to Resolution Departure = Frontal Impact
caaway Crash
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PSU-Case No.

13-165

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 8-3-93 Weather: Clear/Cloudy
Time: 1234 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3(A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 24 Year: 1989
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: Fell Asleep Vehicle Model: S-10, T-10
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 2 Speed Limit: 105 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
13-165

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on a dry, level, four-lane, divided, asphalt interstate.
The highway had limited access with two lanes in each direction and was separated by a tree
lined median. The driver apparently fell asleep while driving in the left lane at a speed of
105-113 km/h (65-70 mph) based on calculations using the radius of sideslip curvature formula.
The vehicle exited the left side of the roadway across the 1.2 m paved shoulder and traveled on
the grass area adjacent to the shoulder. At approximately 1.3 m along this travel path, the driver
steered to the right which rotated the vehicle clockwise and reversed the travel path back onto the
roadway. The vehicle traveled across the roadway and departed the right side where, after the left
side tires furrowed into the ground, it began a right over left rollover sequence. After one
complete revolution, the vehicle contacted two trees with its left side. The final rest position of
the vehicle was against three trees which were approximately 12 m from the roadway edge line.
The road had a solid yellow left roadway edge line, white broken lane lines and a right solid
white line. All pavement markings were in new condition. Reflective delineators were only
present on the right side. The causal factor was driver fatigue-fell asleep.
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PSU-Case No.

13-165

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Dro — Driver . . Roadway ___ ;
FOWSY State Alignment Straight
Pre-existing Road
Event/Condition L Roaaway
State Dry
Vehicle____|
Normal e State
b— Obstacles == None
Relinquished Steering | Shoulder — Yes
Control
/—\ M
; Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/_—\ \L
Controlled /
Deliberate Driver Off-Road mm—— | ncontrolled == Yaw
Steer Response Dynamic State Movement
v Roadwa
Roadway Crash Side Impact
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PSU-Case No.

13-172

CAUSAL FACTOR: Vehicle Speed - Speed and Driver Inexperience
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 8-1-93 Weather: Rain
Time: 1259 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 1(C) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 16 Year: 1987
Driver Sex: Female Vehicle Make: Nissan/Datsun
Impairment: None Vehicle Model: Pathfinder
Familiarity
with Road: No ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Level
No. of Lanes: ! Speed Limit: 40 km/h
Cluster Variables
GV14: 06 Steering left
GVv64: 01 Going straight
GV6S5: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway

Calspan Corporation
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PSU-Case No.
13-172

CAUSAL FACTOR: Vehicle Speed - Speed and Driver Inexperience
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a northerly direction on a one-lane entrance ramp to
an expressway at a speed of 48-64 km/h (30-40 mph). The asphalt road surface was wet due to
rain. The driver had exited a right curve and accelerated on the posted 40 km/h (25 mph) ramp in
an attempt to get up to expressway speed. As the driver exited the curve, the vehicle yawed in a
clockwise direction and departed the right road edge onto the paved shoulder. The driver
subsequently applied a counterclockwise steer input which reversed the rotation of the vehicle to
counterclockwise. The vehicle yawed across the travel lane and departed the left road edge in a
near broadside orientation. The vehicle exited the shoulder and overturned down a shallow
grassy embankment. Vehicle speed and driver inexperience for the wet conditions were the
primary causal factors for the crash.
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PSU-Case No.
13-172

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DIiVer Roadway

State Alignment — Curve
Pre-existing Road
Event/Condition L Roadway __
State Wet
Excessive —Vehicle__|
Speed State
pee . Obstacles = None
v
Vehicle Speed and | Shoulder = Yes
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"
Controlied /

Steer & Driver On-Road Uncontrolled =— Tracking
Brake Response Dynamic State Movement
Controlled /
Steer & Driver Off-Road Uncontrolled == Yaw
Brake Response Dynamic State Movement
¢ . Roadway
ggtaudrcv ;C;, Resolution Decpartﬁre — Rollover
ras
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PSU-Case No.

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left
General Accident Information

Date: 8-5-93 Weather: Rain
Time: 0737 Surface Condition:  Wet
Accident Type: Stationary Object Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 19 Year: 1985
Driver Sex: Female Vehicle Make: Ford
Impairment: None Vehicle Model: Escort/EXP
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3

Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Level
No. of Lanes: 1 Speed Limit: 80 km/h
Cluster Variables
GVv14: 08 Braking and steering left
GV64: 15 Merging
GV6S5: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 4  Skidding laterally - counterclockwise rotation
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

13-179

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a southerly direction on a one-lane entrance ramp
approaching a two-lane divided highway. The concrete road surface was wet due to rain and
curved to the right. The driver estimated travel speed was 72 km/h (45 mph) approaching the
highway. Due to the wet road surface, the vehicle began to hydroplane and broke traction. The
driver probably braked and steered and reported that the engine subsequently stalled. The vehicle
subsequently yawed in a counterclockwise direction and crossed the southbound travel lanes.
The vehicle departed the inboard road edge of the divided highway and struck the concrete

median barriers.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 318 Case Summary



ACCIDENT COLLISION DIAGRAM

PSU No. lé Case Number ~ Stratum 179D Indicate North @
. — —
/]
/1
/]
/]
% o
/ e —
Aot \
— — y x
- 2 N OVERPASS
/ L
/ o]
/]
“
/]
:
1 KPH
V| N\
CONCRETE MEDIAN BARRIER — e L/ \
N 2.4m SHOULDER
NP

<

tm SHOULDER

O=—— REFLECTIVE DELINEATORS

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

319 Scale: 1/250




PSU-Case No.
13-179

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment
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PSU-Case No.

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right
General Accident Information
Date: . 9-2-93 Weather: Rain
Time: 1910 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 25 Year: 1986
Driver Sex: Female Vehicle Make: Mercury
Impairment: None Vehicle Model: Topaz
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GV14: 09 Braking and steering right
GV64: 01 Going straight
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 3 Skidding laterally - clockwise rotation
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

13-197

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was southbound on a straight, wet, two-lane, asphalt roadway with a
+1% slope in an 89 km/h (55 mph) speed zone. The driver stated that the vehicle began to
hydroplane on the wet surface and drifted across the center line. There was another vehicle
approaching from the opposite direction so the subject driver steered in a clockwise direction and
braked. The vehicle subsequently yawed in a clockwise direction and departed the right road
edge in a near broadside orientation. The vehicle crossed a gravel shoulder and overturned on a
grassy area adjacent to the shoulder. The primary causal factor was loss of control due to the wet

road surface.
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PSU-Case No.

13-197
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e DIVET ___ Roadway ___ .
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PSU-Case No.
41-006

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Left

General Accident Information
Date: 1-193 Weather: Clear/Cloudy
Time: 1555 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 30 Year: 1993
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Lumina
Familiarity

with Road: No ABS: Yes

No. of Defects: No
Occupants: 1

Roadway Information
Trafficeway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables

GV14; 99 Unknown
GVé64: 01 Going straight
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 9  Precrash stability unknown

GVe67: 9 Directional consequences unknown

Calspan Corporation
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PSU-Case No.
41-006

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding north on a dry, level, two-lane, residential, asphalt
roadway. The driver was traveling at an excessive speed in a 56 km/h (35 mph) speed zone. The
driver was charged with careless driving and excessive speed.
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PSU-Case No.

41-006
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e DIVEr e . RoO2dway __ ;
State Alignment Straight
Pre-existing Road
Event/Condition . RO2OWAY
State Dry
Excessive emehiCle
Speed State
P Obstacles — None
Vehicle Speed - L— Shoulder == Yes
Unsafe Driving Act
"
) Controlled /
Inadvertant Driver On-Road Uncontrolled = Yaw

Steer Response Dynamic State Movement

/_\ Controlled /
None Driver Off-R0a80d o= [Uncontrolled == Yaw

Response Dynamic State Movement
Return to Releution DRoadrvtv A e Side Impact
Roadway ecp::sﬁre
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PSU-Case No.

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction
ROADSIDE DEPARTURE: Left
General Accident Information

Date: 2-2-93 Weather: Clear/Cloudy
Time: 0915 Surface Condition:  Dry

Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant information Vehicle Information

Driver Age: 21 Year: 1985

Driver Sex: Female Vehicle Make: Dodge
Impairment: None Vehicle Model: Daytona
Familiarity

with Road: Unknown ABS: Yes

No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 3 Speed Limit: 89 km/h
Cluster Variables

GV14: 06 Steering left
GVé4: 16 Successful avoidance of previous event
GV65: 61 Other vehicle encroaching into lane from adjacent lane (same direction) over right lane line
GVé6: 1 Tracking

GVe67: 4  Vehicle departed roadway
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PSU-Case No.
41-019

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Left

The subject vehicle was traveling along a six-lane, divided highway. The vehicle was
involved in evasive maneuvers with another car. The vehicle was initially in the left lane. A
phantom vehicle cut the subject vehicle off causing the subject vehicle to swerve left into a jersey

barrier.
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

41-019
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e DINVET _ Roadway ___ .
er State Alignment Straight
Pre-existing | Road
Event/Condition | Roadway __.
State Dry
Vehicle ‘
Normal e State. ——
L Obstacles === Vehicle
v
Evasive Maneuver | Shoulder — Yes

/—\\&

_ Controlied /
Deliberate Driver On-Road Uncontrolled = Tracking
Steer Response Dynamic State Movement
. /_\ Controlled /
Deliberate Driver Off-Road Uncontrolled== Tracking
Steer Response Dynamic State Movement
Return t M . Roadway ,
eturn to Resolution Departure — Side Impact
Roadway (?rash
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PSU-Case No.
41-043

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated

ROADSIDE DEPARTURE: Left

General Accident Information

Date: 5-2-93 Weather: Clear/Cloudy
Time: 1334 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: Artificial lighting
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 24 Year: 1970
Driver Sex: Male Vehicle Make: Jeep
Impairment: Intoxicated Vehicle Model: Unknown

(alcohol/drugs) (light truck)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
{Median). Not divided
Slope: Level

No. of Lanes: 2 Speed Limit: 56 km/h

Cluster Variables

GVvi14: 99 Unknown

GVe64: 01 Going straight

GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 9  Precrash stability unknown

GVe67: 9 Directional consequences unknown
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PSU-Case No.
41-043

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling along a two-lane, rural road. The driver relinquished
control of the vehicle and veered left off the road. The vehicle entered the front area of a service
station and continued across the lot until impacting a pole with the left side of the vehicle. The
vehicle then pitched right, impacted a second pole on the vehicle's right side, traveled up a hill
and rolled over, ejecting the driver. The driver was under the influence of alcohol and drugs.
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.

41-043
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI & Driver ___ Roadway __ .
Incapacitated State Alignment Straight
Pre-existing ‘ Road
Event/Condition |___ Roadway __
State Dry
Vehicle___|
Normal e State ——
b Obstacles = None
v
Relinquished Steering L— Shoulder — Yes
Control

Controlled /

Inadvertant Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/—\ Controlled /
None Driver Off-R080  aommmmmmmmm Uncontrolled = Tracking
Response Dynamic State Movement
A\
Return to Resolution gg:g::ﬁ‘é = Side Impact/
Roadway Crash Rollover
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PSU-Case No.

41-079

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 8-2-93 Weather: Rain
Time: 1247 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 21 Year: 1992
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Ranger
Familiarity
with Road: Unknown ABS: Yes
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Physical barrier
Slope: Level
No. of Lanes: 1 Speed Limit: 40 km/h
Cluster Variables
GV14: 09 Braking and steering right
GV64: 13 Negotiating a curve
GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 3 Skidding laterally - clockwise rotation
GV67: 4  Vehicle departed roadway
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PSU-Case No.
41-079

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

Tha aithiant vahinla waa ex wviting an avnracouny and fravaling in vthaonly disantinm An o
11lv DUUJUUI Yyl 11 1\4 vwaos Allllls all UA}JLUDD yvay aliv u.avv..«uu.s l.ll a llUl. lllblly MlLIvvilivii vil a

wet, one-lane exit ramp that was bordered on both sides by concrete median barriers. As the
driver completed the right curve and entered the left curve, the driver noted water and braked.
The vehicle yawed and the driver steered in both directions in an attempt to regain control. The

vehicle subsequently yawed clockwise, departed the right road edge and impacted the concrete
barrier with its frontal area, Based on the slides, the ramp was an Q-onnf'mlmfmn_ Water had

accumulated on the ramp due to heavy rain and drain backups. Loss of control was attributed to
the standing water on the roadway. The geometry of the ramp and the concrete barriers limited
the driver's view of the road surface in the direction of travel.
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PSU-Case No.

41-079
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e DVEr — Roadway ___
o State Alignment Curve
Pre-existing
Event/Condition | Roadway __ wer
State
Normal —=Vehicle__|

State
}— Obstacles === None

\ 4
Lost Directional
Control

Shoulder === Yes

"V
Controlled /

Steer & Driver On-Road Uncontrolled === Yaw
Brake Response Dynamic State Movement
/\ Controlled /
Steer & Driver Off-Road Uncontrolled == Yaw
Brake Response Dynamic State Movement
v Roadway
Return to Resolution Departure = Frontal Impact/
Roadway Crash Rollover
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PSU-Case No.

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 1-3-93 Weather: Clear/cloudy
Time: 0645 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: Daylight
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 36 Year: 1993
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Escort/EXP
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 5
Roadway Information

Trafficway Type Alignment: Curve Left

(Median): Not divided

Slope: Level
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GV14: 09 Braking and steering right
GVé4: 13 Negotiating a curve
GV6S: 87 Animal in roadway
GV66: 1  Tracking
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

45-V14

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Right

The subject vehicle was proceeding along a two-lane, rural road traveling approximately
72 km/h (45 mph). A large dog jumped onto the roadway. The driver made an evasive maneuver
to avoid the dog and the vehicle's right wheels dropped off the right shoulder of the road and
started to dig in. The driver over-corrected, lost control and had further road excursions.
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PSU-Case No.

43-014
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e Driver o __ Roadway ___
er State Alignment Curve
EPret-/%(isthg ‘ Road
vent/Condition - ROAWAY
State Dry
Vehicle ____|
Normal e State
Obstacles === Animal
Evasive Maneuver | Shoulder == Yes
Y
) ; Controlled /
Deliberate Driver On-Road Uncontrolled == Tracking

Steer Response Dynamic State Movement

. N Controlled /
Deliberate Driver Off-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
Return to Resfluﬁon DRoadr\Q' &Y —— Rollover
Roadway epariure
Crash
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PSU-Case No.

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 1-7-93 Weather: Clear/Cloudy
Time: 1840 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 18 Year: 1980
Driver Sex: Male Vehicle Make: Nissan/Datsun
Impairment: None Vehicle Model: Z-car, ZX
Familiarity

with Road: Unknown ABS: No

No. of Defects: Other Failure
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Level
No. of Lanes: 4 Speed Limit: 72 km/h
Cluster Variables

GV14: 09 Braking and steering right
GV64: 15 Merging
GV65: 03 This vehicle loss of control due to disabling vehicle failure

GVe66: 2 Skidding longitudinally - less than 30 degrees rotation

GVe67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 345 Case Summary



PSU-Case No.

43-016

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Left

The subject vehicle pulled out onto a 4-lane, divided roadway. As the driver merged into
the right lane, the left wheel fell off. The driver lost control of the vehicle and veered left off the
roadway onto the center median. The vehicle slid along the median and came to rest. The
vehicle had just left an automotive repair shop where its brakes had been repaired.
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PSU-Case No.

43-016
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e DIVET e ___ Roadway ___ .
er. State Alignment Straight
Pre-existi’ng Road
Event/Condition oadway ..
State Dry
: Vehicle ‘
Other Failure e State
| Obstacles === None
\ 4
Vehicle Failure | Shoulder =— Yes

P

‘ Controlled /
Steer & Driver On-R08d e Uncontrolled == Long. Skid
Brake Response Dynamic State Movement
rER Controlled /
Brake Response Dynamic State Movement
Return t ¢ . Roadway .
eiurn to RESOIUHION —mmmee Departure = Undercarriage
Roadway Cp
rash
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PSU-Case No.

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 7-4-93 Weather: Clear/Cloudy
Time: 0522 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information -
Driver Age: 26 Year: 1984
Driver Sex: Male Vehicle Make: Pontiac
Impairment: Other (driver fatigued) Vehicle Model: J-2000/2000/
Sunbird
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficeway Type Alignment: Curve Right
(Median): Not divided

Slope: Level

No. of Lanes: 1 Speed Limit: 89 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

43-123

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on a two-lane, divided roadway in an 89 km/h (55 mph)
speed zone during dark, early morning hours. The driver exited the divided roadway to the right
onto a one-lane exit ramp that curved to the right. As the driver initiated the maneuver, the
vehicle drifted off the left edge of the ramp and onto the grassy area adjacent to the left roadedge.
The driver applied a rapid clockwise steering input which initiated a clockwise yaw. The vehicle
rotated across the ramp and departed the right edge in a near broadside orientation. The vehicle
struck several shrubs before coming to rest in a catch basin beyond the shrubs. The driver was
noted as fatigued on the PAR.
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PSU-Case No.

43-123
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Drowsy e Driver — ROBAWAY _ (),
State Alignment
Pre-existing Road
Event/Condition oadway .
— Statey Dry
Vehicle |
Normal e State
— Obstacles === None
\ 4
Relinquished Steering | Shoulder == Yes
Control
/—\ Controlled /
None Driver On-R08d e Uncontrolled == Drift
Response Dynamic State Movement
: /-\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
Return t M ) Roadway ,
eturn to Resolution Departure = Side Impact
Roadway P
Crash
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PSU-Case No.
43-127

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 7-7-93 Weather: Clear/Cloudy
Time: 0012 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 4 (K) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 27 Year: 1992
Driver Sex: Male Vehicle Make: Isuzu
Impairment: Intoxicated Vehicle Model: Amigo
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 72 km/h
Cluster Variables

GVi14: 06 Steering left
GVé4: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GVe6: 4  Skidding laterally - counterclockwise rotation
GV67: 4  Vehicle departed roadway
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PSU-Case No.
AN AN~y
So9=~14L/

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a dark, unlit, rural, two-lane, asphalt road that curved
to the left with a hillcrest at the apex of the curve. While attempting to negotiate the left curve at

an 1mmanfo anaad tha ahinla henl-a trantian and ANy nimntarnlanl-urige dirantin Tha
all wilodiwv DPUOU, Lilv VVIIIUI\’ UViIUNAV LLAawlivil Aliv _yavuus 111 a UUUlll\d WwIUWVL VYV IDW UILU\JLLUII jyeiw

vehicle departed the right roadedge near the apex of the curve at a 3-leg intersection. The vehicle
traversed the mouth of the intersection and departed the southeast corner in a yawed trajectory
and traveled onto a grassy area. The right front tire entered a shallow drainage ditch as the right

side area impacted a sign post. As a result, the vehicle overturned and came to rest on its wheels.
The belted driver remained in the vehicle, however, the driver Pypwpd at the scene. The medical

A Ldiw driAwnsdwiaa

report stated the driver was intoxicated (BAC=O.11) and was apparently eating a taco while
driving. The PAR listed 40 m of pre-impact tire marks. The road surface was repaved prior to
the NASS investigation, therefore all physical evidence on the road surface was covered. There
were no markings on the pavement at the time of the inspection. The PAR schematic did
illustrate double yellow centerlines. There were no reflective markers or delineators along either
roadedge. The PAR listed alcohol and vehicle speed as the primary causal factors.
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PSU-Case No.

43-127
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI e DIVET oy . Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition |__ Roadway ___
State Dry
: Vehicle ‘
Excgsszv; — State
pee e Obstacles = None
v
Vehicle Speed and
— Shoulder == Y
Alcohol “
"

. ) Controlled /

Deliberate Driver On-Road Uncontrolied == Yaw
Steer Response Dynamic State Movement

/_\ Controlled /
None Driver Off-Road Uncontrolled == Yaw

Response Dynamic State Movement

Return t M . Roadway .
eturn 1o Resolution Departure = Side Impact/
Roadway Crash Rollover
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PSU-Case No.
45-004

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 1-4-93 Weather: Clear/Cloudy
Time: 2140 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 4 (K) Land Use: Urban

Driver/Occupant Information Vehicle Information

Driver Age: 15 Year: 1987
Driver Sex: Male Vehicle Make: Plymouth
Impairment: None Vehicle Model: Horizon
Familiarity

with Road: Yes ABS: No
No. of Defects: No
Occupants: 2

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables

GV14: 08 Braking and steering left
GVb64: 13 Negotiating a curve
GVeéS5: 10 This vehicle traveling over the lane line on left side of travel lane
GV66: 1  Tracking
GV67: 4  Vehicle departed roadway
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PSU-Case No.
45-004

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling along a two-lane, urban roadway. The driver was
concentrating on the rear view mirror when the vehicle drifted into the left lane and finally off the
roadway. The vehicle impacted a tree off the roadway surface.
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PSU-Case No.

45-004
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Inattentive e DrIVEr — Roadway _ ¢, .
nattentive State Alignment Straight
Pre-existing Road
Event/Condition L. Roadway ___
State Dry
Vehicle __
Normal e State
}—- Obstacles == None
Inattentive Shoulder =— Yes
A v
; Controlled /
Inadvertant Driver On-Road Uncontrolled == Tracking
Steer & Response Dynamic State Movement
. Controlled /
Steer & Driver Off-Road Uncontrolled === Yaw
Brake Response Dynamic State Movement
Return to Res;ution DROadr\;VGY - Side Impact
Roadway eéparture
Crash
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PSU-Case No.
45-039

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Driver Inattention

General Accident Information
Date: 2-5-93 Weather: Clear/Cloudy
Time: 0020 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 17 Year: 1989
Driver Sex: Male Vehicle Make: Toyota
Impairment: None Vehicle Model: 4-Runner
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Traffieway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
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PSU-Case No.

45-039

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling along a two-lane, rural roadway. The driver was
inattentive and drifted off the right side of road. The driver applied the brakes and attempted to
turn left, but impacted a pole with the right front side of the vehicle.
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PSU-Case No.

45-039
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Inattentive  emmm DIVET e ___ Roadway ___ :
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Pre-existing Road
Event/Condition | Roadway __
State Dry
Vehicle ‘
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N, Dri on-Road Controlled /
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PSU-Case No.

45-040
CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 2-3-93 Weather: Rain
Time: 0456 Surface Condition:  Wet
Accident Type: Drive Off Road Lighting: Artificial lighting
Accident Severity: 2 (B) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 34 Year: 1972
Driver Sex: Female Vehicle Make: Mercury
Impairment: Intoxicated Vehicle Model: Marquis/
(alCOhOVdmgS) Monterey
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables
GV14: 01 No avoidance actions

GVé4: 01 Going straight

GVé5: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0
GVe67: 0

No avoidance maneuver

No avoidance maneuver
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PSU-Case No.
45-040

CAUSAL FACTOR: Driver Relinquishes Steering Control - Infoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a wet, lit, rural, two-lane roadway. The driver
drifted off the right side of the road and impacted a pole. The driver was charged with DUI. The
driver had been drinking and was going home.
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PSU-Case No.

45-040
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DU]& —— Driver-—; Roadway — .
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"

| Roadway ___
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Obstacles === None

L Shoulder === Yes

N D on-Road Controlled /
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Return to ResZIution DRoadrvtv &Y ___ Frontal Impact
Roadway %przsrt‘lre
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PSU-Case No.

CAUSAL FACTOR: Vehicle Speed - Speed and Driver Inexperience
ROADSIDE DEPARTURE: Right
General Accident Information

Date: 7-1-93 Weather: Clear/Cloudy
Time: 2156 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 16 Year: 1991
Driver Sex: Female Vehicle Make: Honda
Impairment: None Vehicle Model: Civic/CRX
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3

Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 40 km/h
Cluster Variables
GV14: 09 Braking and steering right
GVé4: 13 Negotiating a curve
GVe6S5: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 3 Skidding laterally - clockwise rotation
GVe67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

45-147

CAUSAL FACTOR: Vehicle Speed - Speed and Driver Inexperience
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a dark, unlit, two-lane, undivided, dry, asphalt
roadway which curved to the left and had a -3% slope. The driver was distracted by the
passengers and entered the curve at a high rate of speed, loosing control of the vehicle. The
vehicle departed the right side of the roadway in clockwise rotation and struck a tree with the left
side plane. A curve advisory speed limit of 32 km/h (20 mph) was posted prior to the curve.
Roadway edge lines consisted of solid white lines which were in poor condition. A full barrier
yellow centerline was also in poor condition. The causal factor was inexperience of the driver in
conjunction with the vehicle's pre-curve travel speed.
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PSU-Case No.

45-147
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Ve e DIVET __ Roadway __
Inattentive State Alignment Curve
Pre-existing Road
Event/Condition e ROGAWAY
State Dry
Excessive —VehicCle__
Speed State
pee b Obstacles e None
\ 4
Vehicle Speed and L Shoulder = Yes
Inexperience
/\ v
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Crash
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PSU-Case No.
45-148

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 7-1-93 Weather: Clear/Cloudy
Time: 1613 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 29 Year: 1987
Driver Sex: Female Vehicle Make: Dodge
Impairment: Intoxicated Vehicle Model: Dakota

(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 64 km/h
Cluster Variables

GV14: 09 Braking and steering right
GV64: 01 Going straight
GV65: 12 This vehicle traveling off the edge of the road on the left side
GVe66: 2 Skidding longitudinally - less than 30 degrees rotation
GVe67: 4 Vehicle departed roadway
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PSU-Case No.
45-148

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling eastbound on a dry, straight, undivided, two-lane,
asphalt roadway during daylight hours. The vehicle departed the left roadedge and rotated in a
clockwise pattern across a grass lawn and struck a tree with its right side plane after rotating
approximately 270 degrees and traveling 65 meters along the lawn. The left road edge line was
delineated by a solid white line which was worn and partially masked by grass overgrowth. The
yellow centerline consisted of a solid line (against vehicle's travel lane) and broken line which
permitted passing for westbound traffic. The driver's alcohol level was measured at 0.27 by the
hospital. The off road area for recovery was generally free of obstacles with the exception of a
utility pole line located 6.5 m from the road edge and poles spaced 30 m apart. A shallow
drainage ditch, located 0.6 m from the road edgeline and approximately 0.3 m deep, did not
appear to be a major obstacle for vehicle recovery. The causal factor was high vehicle speed with
alcohol consumption.
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PSU-Case No.

45-148
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
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; Vehicle
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A v
_ Controlled /
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Brake Response Dynamic State Movement
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Brake Response Dynamic State Movement
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PSU-Case No.

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 7-6-93 Weather: Clear/Cloudy
Time: 2358 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Artificial lighting
Accident Severity: 3 (A) ' Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 17 Year: 1984
Driver Sex: Male Vehicle Make: Ford
Impairment; Intoxicated Vehicle Model: Tempo
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
45-150

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling westbound on a dry, lit, two-lane, undivided roadway
during the evening hours. The driver swerved back and forth in the lane. The vehicle departed
the right road edge, traveled across the narrow grass and rock shoulder which was 0.3 m wide and
entered a ditch. The vehicle continued approximately 2 m and struck a driveway culvert. It
subsequently rotated clockwise and came to rest rotated approximately 90 degrees from its travel
direction. The ditch provided a terrain boundary which limited the vehicle's lateral off road
trajectory to 0.3 m. There were no obstacles along the narrow shoulder or in the roadway. The
driver's ability was impaired by alcohol consumption. The causal factor was intoxication.
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PSU-Case No.

45-150
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI & e DTIVET e ___ Roadway __ :
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PSU-Case No.
45-159

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Driver Relinquishes Steering Control - Intoxicated

General Accident Information

Date: 7-5-93 Weather: Clear/Cloudy
Time: 2220 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 3 (A) Land Use; Rural

Driver/Occupant Information Vehicle Information
Driver Age: 24 Year: 1988
Driver Sex: Male Vehicle Make: Mazda
Impairment: Intoxicated Vehicle Model: Pickup

(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 3 Speed Limit: 89 km/h
Cluster Variables

GVi4: 01 No avoidance actions
GV64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
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PSU-Case No.
45-159

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a dry, six-lane, divided, asphalt, interstate with three
travel lanes in each direction. The vehicle drifted off the roadway, across the right shoulder, and
traveled approximately 25 m on the grass area before striking a sign post which was located
10.6 m laterally from the roadway edge line. The vehicle continued another 15 m and struck a
drainage culvert. It came to rest after traveling another 12 m. The driver of the vehicle was
intoxicated (BAC=0.32). The roadway edge lines consisted of a solid yellow line adjacent to the
new jersey barrier in the median and a white solid line along the right shoulder area. There were
broken white lines delineating the three travel lanes. All lane markings were in new condition. A
paved (asphalt) shoulder abutted the right travel lane and was 3.9 m wide. A well managed
negative cross slope grassy area was adjacent to the paved shoulder. This area was approximately
5 m wide. Roadway delineators were located in the grassy area adjacent to the paved shoulder
and were spaced approximately 45 m apart. These were designed with reflective qualities and
were made from fiberglass materials. The causal factor was driver relinquished steering control of
the vehicle as the result of intoxication.
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PSU-Case No.

45-159
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI & e DIIVET ___ Roadway __ .
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[ State Dry
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PSU-Case No.

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left
General Accident Information

Date: 7-1-93 Weather: Clear/Cloudy
Time: 2336 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Artificial lighting
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 23 Year: 1986
Driver Sex: Male Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: Escort/EXP

(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 3 Speed Limit: 72 km/h
Cluster Variables
GV14: 02 Braking (no lockup)
GV64: 01 Going straight
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 2 Skidding longitudinally - less than 30 degrees rotation
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 385 Case Summary



PSU-Case No.
45-168

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on a dark but lit, dry, four-lane, divided, asphalt
roadway which was bounded on both sides by 13 m high curbs. The vehicle was traveling
westbound in the right (curb) lane at a high rate of speed when it veered to the left and crossed the
left lane, the paved median, the eastbound lanes and mounted the curb continuing across the
1.5 m sidewalk and striking a 0.9 m high concrete wall with its frontal plane. The vehicle
subsequently rotated counter clockwise and struck the concrete wall a second time with its right
rear fender corner. It continued to rotate in a counterclockwise rotation and rebounded from the
wall to final rest on the roadway. The driver's BAC was 0.10. In both directions of travel, the
lanes were marked by broken white lane lines which were in new condition. The paved flush
median was striped with a solid yellow line and an interior broken yellow line to provide a two
way, left turn channelization configuration. The yellow lines were in new condition. The causal
factors were vehicle speed and alcohol consumption,
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PSU-Case No.

45-168
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
— Driver o - ROadway __ ;
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; Vehicle
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Roadway Crash
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PSU-Case No.

CAUSAL FACTOR: Vehicle Speed - Speed and Driver Inexperience
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 7-3-93 Weather: Clear/Cloudy
Time: 1045 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 17 Year: 1989
Driver Sex: Female Vehicle Make: Ford
Impairment: None Vehicle Model: Mustang/
Mustang I1
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 64 km/h
Cluster Variables
GV14: 07 Steering right
GVé4: 10 Turning left
GV65: 13 This vehicle traveling off the edge of the road on the right side
GVe66: 1 Tracking
GVeé7: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

45-176

CAUSAL FACTOR: Vehicle Speed - Speed and Driver Inexperience
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a dry, asphalt road surface with a -3% slope, solid
white road edgelines and full barrier yellow centerlines in new condition. The driver was stopped
at the stop sign in a T-intersection and proceeded to accelerate while making a left turn. The
vehicle fishtailed and the driver steered off the right side of the road. A paved shoulder 0.5 m
wide, adjacent to the travel lane, was abutted by an area of undergrowth vegetation estimated at
15 m wide. This was followed by a high cliff. The causal factor was driver inexperience with
vehicle speed.
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PSU-Case No.

45-176
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e DIVET ___ Roadway ___ .
ler State Alignment Straight
Pre-existing Road
Event/Condition | Roadway __
State Dry
Excessive —aVehicle___J
Speed State
P Obstacles = None
v
Vehicle Sp.eed and - Shoulder == Yes
Inexperience

Y
Controlled /

Deliberate Driver On-Road Uncontrolled=— Tracking
Steer Response Dynamic State Movement
. ~ NV Controlled /
Deliberate Driver Off-Road Uncontrolled === Tracking
Steer Response Dynamic State Movement
v
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Roadway DeCpartﬁre
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PSU-Case No.
45-177

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Vehicle Speed - Speed and Alcohol

General Accident Information
Date: 7-7-93 Weather: Clear/Cloudy
Time: 0428 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Artificial lighting
Accident Severity: 4 (K) Land Use: Rural
Driver/Occupant information Vehicle Information
Driver Age: 20 Year: 1982
Driver Sex: Female Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: Mustang/
(alcohol/drugs) Mustang 1
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 4 Speed Limit: 80 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
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PSU-Case No.
45-177

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling westbound on a dry, dark but lit, asphalt roadway
surface with a -6% slope and superelevated at an estimated 0.7%. The vehicle exited the right
side of the roadway in a left curve segment, traveled across the 0.5 m wide paved shoulder, and
struck a utility pole located 4 m from the roadway edge line. The vehicle's off roadway travel
distance was estimated at 35 m. The four travel lanes were well defined by solid white edgelines,
broken white lane lines and full barrier yellow centerlines. The driver was traveling at a high rate
of speed while under the influence of alcohol (BAC=0.17). The causal factor was the vehicle's
speed in combination with the driver's alcohol consumption.
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PSU-Case No.

45-177
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI = Driver ____ Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition | Roadway __.
State Dry
Excessive —Yehicle
Speed State
P I Obstacles === Nore
A4
Vehicle Speed and L Shoulder = Yes
Alcohol

Y

; Controlled /
None Driver On-Road Uncontrolled = Drift

Response Dynamic State Movement

/_\ Controlled /

None Driver Off-Road Uncontrolled=— Tracking
Response Dynamic State Movement
Return to ResZIution DRgggrvtvjr)é = Frontal Impact
Roadway Crash
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PSU-Case No.

45-183

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Right

General Accident information

Date: 8-2-93 Weather: Clear/Cloudy
Time: 1926 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 30 Year: 1985
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Camaro
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 2

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables

GVv14: 08 Braking and steering left
GV64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 2  Skidding longitudinally - less than 30 degrees rotation
GVe67: 4 Vehicle departed roadway
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PSU-Case No.
45-183

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling during daylight hours on a dry, two-lane, undivided,
asphalt roadway where both roadway edges were bounded by a 10 cm high curb. The vehicle had
just traveled down a -7% slope segment of the roadway and began to ascend a +6% segment
when it departed the right side of the roadway and traveled 12 m on the grass surface adjacent to
the curb and struck a utility pole with the frontal plane. Neighbors in the area told police the
driver had been speeding earlier in the day. The causal factor was reckless driving with speed
being the primary factor. A line of utility poles located adjacent to the curb was noted as an
obstacle which would impede vehicle recovery attempts. The pole spacing was estimated at
approximately 30 m apart.
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PSU-Case No.

45-183

Vehicle Dynamic Scenario

Vehicle Traveling Along
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Alert = Driver .. Roadway ___ .
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Event/Condition |___ Roadway ___
State Dry
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Roadway CF:ash
Calspan Corporation 400 Run-Off-Road Collision Avoidance
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PSU-Case No.
45-184

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Vehicle Speed - Speed and Alcohol

General Accident Information

Date: 8-7-93 Weather: Clear/Cloudy
Time: 0134 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 21 Year: 1981
Driver Sex: Male Vehicle Make: Toyota
Impairment: Intoxicated Vehicle Model: Celica

(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 64 km/h
Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GVeSs: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University

401

Run-Off-Road Collision Avoidance

Case Summary



PSU-Case No.
45-184

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a dry, two-lane, undivided, asphalt roadway. The
vehicle departed the right roadway edge in a left curve segment and struck a utility pole. The
vehicle then rotated in a counterclockwise direction and struck a tree with its right side plane.
The driver was under the influence of alcohol and was traveling too fast through the curve. The
road was dark with no streetlight illumination. The roadway edgelines were new white solid lines
and the centerline was also new yellow barrier lines. There were three occupants in the vehicle.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 402 Case Summary
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PSU-Case No.

45-184
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI Driver _ Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition |___ Roadway ___
State Dry
: Vehicle
Excgsszvcel — State
pee . Obstacles == None
v
Vehicle Speed and L Shoulder == Yes
Alcohol
"

N O on-Road Controlled /
one rver n-Roa Uncontrolled === Drift
Response Dynamic State Mo?/em::nt rif

/—\ Controlled /

None Driver Off-Road Uncontrolled == Tracking
Response Dynamic State Movement
Return t ¢ . Roadway
eturn to Resolution Departure = Frontal Impact
Roadway CP
rash
Calspan Corporation 404 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 8-2-93 Weather: Clear/Cloudy
Time: 0411 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 18 Year: 1986
Driver Sex: Male Vehicle Make: Chrysler
Impairment: None Vehicle Model: Newport/
Sth Avenue
Familiarity
with Road: No ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Physical barrier
Slope: Grade
No. of Lanes: 2 Speed Limit: 80 km/h
Cluster Variables
GV14: 07 Steering right
GVé4: 16 Successful avoidance of previous event
GV65: 60 Other vehicle encroaching into lane from adjacent lane (same direction) over left lane line
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 405 Case Summary



CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
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ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a dry, unlit, four-lane, divided, asphalt roadway
during the evening hours. The roadway curved to the right and had an estimated +4% slope. The
driver apparently exited the roadway to the right in an attempt to avoid a vehicle which was
encroaching into the travel lane from the left lane. The vehicle struck a large rock in the
emergency lane, went out of control and struck a rock cliff. The area adjacent to the right travel
lane consisted of a 3 m wide asphalt shoulder classified by the police as an emergency lane. This
was followed by a 1.5 m wide concrete sidewalk which ended at the rock cliff. A 0.9 m wide
band of rumble grooves were located on the emergency lane adjacent to the right roadway
edgeline. The causal factor was vehicle encroachment into lane from same travel direction.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 406 Case Summary
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PSU-Case No.
45-185

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DIVET e ____ Roadway

State Alignment e CUrve
‘ Pre-existing Road
Event/Condition ___ Roadway
State Dry
Normal —=Vehicle__J

State
—— Obstacles == Vehicle

\ 4
Evasive Maneuver

L Shoulder === Yes

/—-\ Controlled /

Deliberate Driver - On-RoAd  emsmmmem—== Uncontrolled == Tracking
Steer Response Dynamic State Movement
: /—\ Controlled /

Steer Response Dynamic State Movement

Return t M . Roadway
eturn to RESOIUtION e Dnyarture = Frontal Impact
Roadway . Cprash
Calspan Corporation 408 Run-Off-Road Collision Avoidance

Carnegie Mellon University Case Summary



PSU-Case No.

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Other
ROADSIDE DEPARTURE: Right
General Accident Information

Date: 1-1-93 Weather: Rain
Time: 2350 Surface Condition: Wet
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 30 Year: 1991
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Taurus
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 3

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 72 km/h
Cluster Variables
GV14: 09 Braking and steering right
GV64: 16 Successful avoidance of previous event
GV65: 71 Other vehicle encroaching into lane from driveway, turning into opposite direction
GVe66: 1 Tracking
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 409 Case Summary



PSU-Case No.

48-005

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Other

ROADSIDE DEPARTURE: Right

The subject vehicle was traveling along a two-lane roadway in a residential area. A
second vehicle backed out of a driveway. The driver performed an avoidance maneuver, exited

the roadway on the right, and ran into a culvert.

Run-Off-Road Collision Avoidance

Calspan Corporation
410 Case Summary

Carnegie Mellon University
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PSU-Case No.

48-005
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e DIVETN __ Roadway ___ .
“ tate Alignment Straight
Pre-cgdsting Road
Event/Condition ___ Roadway __
State Wet
Vehicle ‘
Normal e State ——
b Obstacles = Vehicle
\ 4
Evasive Maneuver | Shoulder =— Yes

/"\&

_ Controlled /
Steer & Driver On-R0ad  cememmme  Uncontrolled = Tracking
Brake Response Dynamic State Movement
/\ Controlled /
Steer & Driver Off-Road Uncontrolled == Tracking
Brake Response Dynamic State Movement
A\
Return to Resolution ggggr‘ffré — Frontal Impact/
Roadway Crash Rollover
Calspan Corporation 412 Run-Off-Road Collision Avoidance

Carnegie Mellon University
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PSU-Case No.
48-007

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 1-7-93 Weather: Clear/Cloudy
Time: 0740 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information

Driver Age: 41 Year: 1985
Driver Sex: Female Vehicle Make: Dodge
Impairment: None Vehicle Model: Caravan
Familiarity

with Road: Yes ABS: No

No. of Defects: No
Occupants: 6

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 40 km/h
Cluster Variables

GV14: 06 Steering left
GV64: 13 Negotiating a curve

GV65: 13 This vehicle traveling off the edge of the road on the right side

GV66: 1  Tracking

GVe67: 4  Vehicle departed roadway

Calspan Corporation

Carnegie Mellon University 413

Run-Off-Road Collision Avoidance

Case Summary



PSU-Case No.
48-007

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling along a two-lane roadway in a residential area. The
driver rounded a curve well below the area speed limit and started to look for something in the
passenger compartment. The vehicle left the road on the right side and struck a post box stand.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 414 Case Summary
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PSU-Case No.

48-007
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Inattentive = Driver ___ Roadway __ .
n ve State Alignment Straight
Pre-existing Road
Event/Condition | Roadway ___.
State Dry
Normal —"ehicle

State
e Obstacles === None

\ 4
Inattentive

— Shoulder == No

A Y
Controlled /

None Driver On-Road Uncontrolled == Drift

Response Dynamic State Movement
/_\ Controlied /

None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
R v . Roadway

Retu(;'n to Resolution Departure = Frontal Impact
oadway Crash
Calspan Corporation 416 Run-Off-Road Collision Avoidance

Carnegie Mellon University Case Summary



48-032
CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 2-3-93 Weather: Clear/Cloudy
Time: 1435 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 39 Year: 1977
Driver Sex: Male Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: F-series pickup
(alcohol/drugs)
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1
Roadway information
Trafficway Type Alignment: Curve Right
(Median): Not divided )
Siope: Grade
No. of Lanes: 2 Speed Limit: 72 km/h
Cluster Variables
GV14: 03 Braking (lockup)
GV64: 13 Negotiating a curve
GVe65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 2 Skidding longitudinally - less than 30 degrees rotation
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 417 Case Summary



PSU-Case No.

48-032

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling along a two-lane winding road at 113 km/h (70 mph) in
a 76 km/h (45 mph) speed zone. The driver lost control and exited the roadway on the left side.
The vehicle hit a tree and rolled over. The driver had consumed alcohol.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 418 Case Summary
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PSU-Case No.

48-032
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI e Driver ___ Roadway ___
U State Alignment Curve
Pre-existing Road
Event/Condition L. Roadway .
State Dry
: Vehicle ‘
Excgsszv; —_tate
pee e Obstacles == None
v
Vehicle Speed and | Shoulder = Yes
Alcohol
"
. Controlled /
Brake Driver On-R080 e Uncontrolled == Long. Skid
Response Dynamic State Movement
/—-\ Controlled /
Brake Driver Off-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
Return to ¢ i Roadway
Resolution Departure = Frontal Impact/
Roadway Crash Rollover
Calspan Corporation 420 Run-Off-Road Collision Avoidance

Carnegie Mellon University Case Summary



PSU-Case No.
48-034

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

General Accident Information
Date: 2-2-93 Weather: Rain
Time: 2235 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 23 Year: 1992
Driver Sex: Female Vehicle Make: Toyota
Impairment: None Vehicle Model: MR-2
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables

GVi14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University

Run-Off-Road Collision Avoidance
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Case Summary



PSU-Case No.

48-034

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding along a dark, two-lane urban roadway with no
streetlights. The vehicle hit a patch of water and proceeded to hydroplane. The driver was
unable to control the vehicle and exited the roadway on the left side. The vehicle impacted the
left guardrail and rebounded back to the right lane.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 422 Case Summary
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PSU-Case No.

48-034
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e Driver——— — Roadway — .
er State Alignment Straight
Pre-existing Road
Event/Condition ___ Roadway __
State Wet
Vehicle
Normal e State
e Obstacles === None
\ 4
Lost Directional | Shoulder == Yes
Control
A V
' Controlled /
None Driver On-Road == Uncontrolled=— Yaw
Response Dynamic State Movement
. Controlled /
None Driver Off-Road Uncontrolled == Yaw
Response Dynamic State Movement
Return to R w| ti Roadway Frontal Impact
Roadway esolution Departure = ‘4
Crash
Calspan Corporation 424 Run-Off-Road Collision Avoidance
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PSU-Case No.

48-035
CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 2-7-93 Weather: Clear/Cloudy
Time: 0400 Surface Condition:  Wet
Accident Type: Drive Off Road Lighting: None
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 37 Year: 1985
Driver Sex: Male Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: Escort/EXP
(alcohol/drugs)
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 56 km/h
Cluster Variables
GV14: 01 No avoidance actions
GVv64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 425 Case Summary



PSU-Case No.
48-035

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling along a wet, unlit, two way, rural roadway. The driver
fell asleep at the wheel. The vehicle exited the right side of a large radius left turn, hit a small
depression in the road, proceeded up a crossing road embankment and became airborne. The
vehicle struck a pole and a sign. The driver of the vehicle had been drinking heavily.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 426 Case Summary
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PSU-Case No.

48-035
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI & == Driver ., ___ Roadway __ :
Incapacitated State Alignment Straight
Pre-existing | Road
Event/Condition | Roadway _
State Wet
Vehicle
Normal e State
}— Obstacles = None
v
Relinquished Steering L Shoulder = No
Control

A v
Controlied /

Inadvertant Driver On-Road Uncontrolled = Tracking
Steer Response Dynamic State Movement
/_\ Controlled /
None Driver Off-Road Uncontrolled = Tracking
Response Dynamic State Movement
\ 4
Egtatgn tc;l Resolution DRgsngtvl?é = Frontal Impact
wa
Crash
Calspan Corporation 428 Run-Off-Road Collision Avoidance

Carnegie Mellon University Case Summary



PSU-Case No.

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Opposite Travel Direction
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 2-2-93 Weather: Clear/Cloudy
Time: 1510 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 16 Year: 1982
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: None Vehicle Model: C, K, R, V-series
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GV14: 08 Braking and steering left
GV64: 16 Successful avoidance of previous event
GV6S: 62 Other vehicle encroaching into lane from opposite direction over left lane line
GVe66: 2 Skidding longitudinally - less than 30 degrees rotation
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 429 Case Summary



PSU-Case No.
48-037

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Opposite Travel Direction

ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding in a southerly direction on a dry, straight, two-lane,
rural asphalt roadway with a +2% slope during daylight hours. The driver had just exited a curve
to the right when a northbound non-contact vehicle made a left turn (across the subject vehicle's
path of travel into a private driveway). The subject driver steered to the left to avoid the turning
vehicle, applied heavy brake pedal pressure, and attempted to steer back to the right to remain on
the roadway. The subject vehicle exited the left edge of the roadway in a clockwise yaw. The
vehicle's front bumper struck a mailbox (uprooted) and the vehicle then skidded across a
driveway and struck a tree with its left front fender and door. The subject vehicle rotated
counterclockwise around this tree and came to rest facing in a south southeasterly direction. The
roadway had edge lines and full barrier center lines.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 430 Case Summary
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PSU-Case No.

48-037
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert  amm DIVEr Roadway ___ .
er tate Alignment Straight
Pre-existing Road
Event/Condition | Roadway __
State Dry
Normal -==Vehicle ___

State
Obstacles == JVehicle

A 4
Evasive Maneuver

Shoulder == Yes

"
Controlled /

Steer & Driver On-Road Uncontrolled == Long. Skid
Brake Response Dynamic State Movement
/\ Controlled /
Steer & Driver Off-Road Uncontrolled == Long. Skid
Brake Response Dynamic State Movement
A\ 4
Return to Resolution DRgggr‘f:é — Frontal Impact/
Roadway Crash Side Impact
Calspan Corporation 432 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Driver Relinquishes Steering Control - Physical
(seizure/passed out)
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 2-3-93 Weather: Clear/Cloudy
Time: 2030 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 3(A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 60 Year: 1976
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Physical Vehicle Model: C, K, R, V-series
(seizure/passed out)
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No.ofLanes: 2 Speed Limit: 72 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 01 Going straight
GVe65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 433 Case Summary



PSU-Case No.

48-043

CAUSAL FACTOR: Driver Relinquishes Steering Control - Physical
(seizure/passed out)

ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding in a south southwesterly direction on a dry, two-lane,
rural, asphalt roadway. The driver blacked-out, relinquishing steering control. The vehicle
drifted to the left and exited the left edge of the roadway in a tracking mode. After departing the
roadway, the left front fender of the vehicle sideswiped a tree located approximately 3 m off the
roadway. The vehicle continued forward in a tracking attitude, entered a gully, and came to rest
against several small trees. The total distance traveled from the point of exit to final rest was
approximately 40 m. The roadway had a negative slope and no surface markings.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 434 Case Summary



ACCIDENT COLLISION DIAGRAM

PSU No. 48 Cose Number - Stratum 043K

o

2.3m SHOULDER

>

iN_ =
W=

=T
puni

m—’;
it

i

:
i

J—— 1.4m SHOULDER

i
!
!
i
1

435

Scole: 1/250




PSU-Case No.

48-043
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
I itated e DTIVE! ___ Roadway ___ .
ncapacitate Stafe Alignment Straight
_ Pre-existing
Event/Condition ___ Roadway __
State Dry
Vehicle___]
Normal e State
e Obstacles = None
Relinquished Steering | Shoulder == Yes
Control
N D '/—\O Road Controlled /
one river n-Roa Uncontrolied == Drift
Response Dynamic State Movement i
/\ Controlled /
None Driver Off-Road Uncontrolied == Drift
Response Dynamic State Movement
Return t ¢ . Roadway ,
eturn {0 Resolution Departure = Side Impact/
Roadway Crash Frontal Impact
Calspan Corporation 436 Run-Off-Road Collision Avoidance
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PSU-Case No.

48-044

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Vehicle Speed - Speed and Alcohol

General Accident Information
Date: 2-6-93 Weather: Clear/Cloudy
Time: 0450 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information

Driver Age: 36 Year: 1986
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Other (alcoh. consumption Vehicle Model: S-10, T-10

- BAC unknown)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 64 km/h
Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GVe66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.
48-044

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling north on a dry, two-lane, undivided, asphalt roadway
with a +4% slope. The driver failed to negotiate a left curve which had a crowned road profile
and departed the right road edge. The driver steered to the left in an attempt to return to the travel
lane causing the vehicle to rotate in a counterclockwise direction and travel across the roadway.
The vehicle then exited the left side of the roadway and rolled over striking two trees. The
roadway was unlighted with no painted roadway edge lines or center lines. The causal factor was
driver lost control of vehicle due to speed in a curve with alcohol consumption as a contributory
factor.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 438 Case Summary
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PSU-Case No.

48-044
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI == Driver _ Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition . ROAdwWay ___
State Dry
Excessive whicle
Speed State
pee l— Obstacles == None
v
Vehicle Speed and L— Shoulder = Yes
Alcohol
"V
_ Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
Return to v i Roadway 1
Resolution Departure = Side Impact/
Roadway Crash Rollover
Calspan Corporation 440 Run-Off-Road Collision Avoidance

Carnegie Mellon University

Case Summary



PSU-Case No.

48-070

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Vehicle Speed - Speed and Alcohol

General Accident Information
Date: 4-7-93 Weather: Clear/Cloudy
Time: 0210 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 44 Year: 1972
Driver Sex: Female Vehicle Make: Pontiac
Impairment: Other (alcoh. consumption Vehicle Model: LeMans/
- BAC unknown) Tempest
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 40 km/h
Cluster Variables
GV14: 01 No avoidance actions
GVv64: 09 Turning right
GV6S5: 11 This vehicle traveling over the lane line on right side of travel lane
GV66; 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University

441

Run-Off-Road Collision Avoidance

Case Summary



PSU-Case No.
48-070

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a dry, two-lane, undivided, asphalt roadway with a
-3% slope during dark hours with no street light illumination. The driver lost control of the
vehicle in a left curve and departed the right road edge. The driver then steered to the left and
crossed over the roadway striking a ditch after departing the left road edge. Before losing control
of the vehicle, the driver completed a right turn from a three leg intersection and was apparently
accelerating at the time of control loss. The driver had consumed alcohol prior to the accident.
The roadway was not marked with painted edge lines or center lines and there were no reflective
markers. The causal factor was loss of control due to speed in a curve with alcohol consumption

as a contributing factor.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 442 Case Summary
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PSU-Case No.

48-070
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI Driver Roadway ___
State Alignment Curve
Pret-/existing | Road
Event/Condition oadway ..
. State y Dry
Excessive w—vehicle
Speed State
pe b Obstacles «== None
v
Vehicle Speed and —
Alcohol Shoulder Yes
Y
) Controlled /
None Driver ON-R08d o Uncontrolled == Tracking
Response Dynamic State Movement
, /—\ Controlled /
Deliberate Driver Off-R080 e Uncontrolled == Tracking
Steer Response Dynamic State Movement
R v . Roadway
Rettgn to Resolution Departure = Frontal Impact
oadway Crash
Calspan Corporation 444 Run-Off-Road Collision Avoidance

Carnegie Mellon University Case Summary



PSU-Case No.
48-071

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

General Accident Information
Date: 3-1-93 Weather: Clear/Cloudy
Time: 1910 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use; Urban
Driver/Occupant Information Vehicle Information
Driver Age: 27 Year: 1974
Driver Sex: Male Vehicle Make: Oldsmobile
Impairment: Intoxicated Vehicle Model: Cutlass
(alcohol/drugs)
Familiarity
with Road: Unknown ABS; No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 72 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GVES5: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University

Run-Off-Road Collision Avoidance

445

Case Summary



PSU-Case No.

48-071

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on a dry, level, two-lane, undivided, asphalt roadway
during the night time hours with no overhead roadway illumination. The vehicle exited the left
road edge on a left curve and struck a utility pole with the right front fender. The driver was cited
for DWI (BAC=0.11) and was traveling too fast for the curve. The white edge line and the
yellow full barrier center lines were in new condition. There were no sight line restrictions or
roadway obstacles present prior to the roadway departure. The causal factor was loss of control
due to speed in a curve with intoxication as a contributory factor.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 446 Case Summary
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PSU-Case No.

48-071
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI e Driver Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition L Roadway __
State Dry
Excessive —Vehicle____
Speed State
pee Obstacles === None
v
Vehicle Speed and Shoulder =—— Yes

Alcohol

Controlled /

Inadvertant Driver On-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
N\ Controlled /
None Driver Off-Road Uncontrolled == Yaw
Response Dynamic State Movement
Return t ‘ v . Roadway ,
Rgaszr\?va?/ Resolution Departure = Side Impact
Crash
Calspan Corporation 448 Run-Off-Road Collision Avoidance

Carnegie Mellon University Case Summary



PSU-Case No.
48-075

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 4-6-93 Weather: Rain
Time: 0120 Surface Condition:  Wet
Accident Type: Drive Off Road Lighting: None
Accident Severity: 4 (K) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 34 Year: 1983
Driver Sex: Male Vehicle Make: Buick
Impairment: Intoxicated Vehicle Model: Skylark

(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 40 km/h
Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GVe65s: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver

Calspan Corporation

Run-Off-Road Collision Avoidance
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Case Summary



PSU-Case No.

48-075

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding in a northerly direction around a right curve on a dark
and unlit, wet, two-lane, rural asphalt roadway with edge lines and full barrier center lines. The
vehicle failed to track a curve to the right, exiting the left edge of the roadway in tracking attitude
with no evidence of braking. Approximately 50 m after leaving the roadway, the right side of the
vehicle struck a utility pole located approximately 2.6 m off the roadway. The vehicle rotated in
a clockwise direction around the utility pole and came to rest facing in a south southwesterly
direction approximately 6 m beyond the pole. The driver was intoxicated (BAC=0.24) and was
traveling at a speed which was too fast for conditions.

Calspan Corporation Run-Off-Road Collision Avoidance’
Carnegie Mellon University 450 Case Summary
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PSU-Case No.

48-075
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI e DIVET ___ Roadway ___
State Alignment Curve
Pre-existing
Event/Condition __ Roadway ey
State
Excessive w——vehiCle
Speed State
pee b Obstacles === None
v
Vehicle Speed and L Shoulder == Yes

Alcohol

Y
Controlled /

None Driver On-Road Uncontrolled == Drift
Response Dynamic State Mr;vem?nf Y
) ; Controlled /
Deliberate Driver Off-R080 o Uncontrolled == Tracking
Steer Response Dynamic State Movement
Return t v . Roadway ,
Rgaudr;\v a; Resolution Departure = Side Impact
Crash
Calspan Corporation 452 Run-Off-Road Collision Avoidance

Carnegie Mellon University Case Summary



PSU-Case No.

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 4-3-93 Weather: Rain
Time: 1555 ) Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 30 Year: 1991
Driver Sex: Female Vehicle Make: Nissan/Datsun
Impairment: Unknown Vehicle Model: 810/Maxima
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3
Roadway information
Traffieway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables
GV14: 01 No avoidance actions
GVb4: 02 Slowing or stopping in traffic lane
GV6S: 05 This vehicle loss of control due to poor road conditions
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 453 Case Summary



PSU-Case No.
48-085

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was proceeding over a hillcrest in a westerly direction on a wet,
two-lane, rural asphalt roadway with a +2% slope, edge lines, and a partial barrier center line.
The driver approached the hillcrest, applied brake pedal pressure to decelerate and lost control on
the wet road surface. The vehicle rotated counterclockwise and entered a broadside skid to the
right. The vehicle exited the left edge of the roadway in a broadside attitude, skidded across a
private driveway, entered a shallow drainage ditch, and then rolled side-over-side to the right 1.5
times. The vehicle came to rest on its top, in the ditch, facing a southerly direction.

Run-Off-Road Collision Avoidance

Calspan Corporation
454 Case Summary

Carnegie Mellon University
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PSU-Case No.

48-085
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e DIVET o _ Roadway __ :
er State Alignment Straight
Pre-existing
Event/Condition L. Roadway ___ e,
State
Vehicle
Normal e State —
b Obstacles == None
\ 4
Lost Directional | Shoulder =— Yes
Control
"V
) Controlied /
None Driver On-Road Uncontrolled == Yaw
Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled === Yaw
Response Dynamic State Movement
R t M ) Roadway
Retuci'n o} Resolution Departure = Rollover
oadway Crash
Calspan Corporation 456 Run-Off-Road Collision Avoidance
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PSU-Case No.
48-087

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Left

Driver Inattention

General Accident Information

Date: 4-3-93 Weather: Clear/Cloudy
Time: 0500 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 20 Year: 1981
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Caprice/Impala
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Grade

No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GV14:
GV64:
GVe65:
GV66:
GVe67:

01
13
12

No avoidance actions

Negotiating a curve

This vehicle traveling off the edge of the road on the left side

No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Carnegie Mellon University
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Case Summary



PSU-Case No.
48-087

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a southeasterly direction on a dry, two-lane, rural,
asphalt roadway with a +4% slope, no surface markings, and a sharp curve to right. As the road
curved to the right, the driver continued straight forward. The vehicle exited the left edge of the
roadway in a tracking attitude with no evidence of braking. Approximately 15 m after leaving the
roadway, the vehicle vaulted an 18 m wide ravine and struck the far wall of the ravine
embankment with its frontal structure. The vehicle came to rest at the point of impact facing an
east southeasterly direction. The causal factor was driver inattentive to the driving task.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 458 Case Summary
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PSU-Case No.

48-087
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Inattentive Driver — Roadway _
“ l State Alignment Curve
Pret-/egisting Road
Event/Condition | Roaadway
State Dry
Vehicle
Normal awe= State
b Obstacles === None
v
Inattentive l— Shoulder == Yes

A v
Controlled /

Inadvertant Driver On-Road Uncontro"ed— Tracking
Steer Response Dynamic State Movement
/-\ Controlled /
None Driver Off-R08U e Uncontrolled = Tracking
Response Dynamic State Movement
Return t i . Roadway
eturn 1o RESOIULION emmmmmee Departure = Frontal Impact
Roadway Cprash
Calspan Corporation 460 Run-Off-Road Collision Avoidance

Carnegie Mellon University Case Summary



48-089

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol

ROADSIDE DEPARTURE: Right

General Accident Information

Date: 4-4-93
Time: 2010
Accident Type: Control/Traction Loss

Accident Severity: 3 (A)

Weather:

Surface Condition:

Lighting:
Land Use:

Clear/Cloudy
Dry

Artificial lighting
Urban

Driver/Occupant Information

Vehicle Information

Driver Age: 52 Year: 1992
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Intoxicated Vehicle Model: Lumina
(alcohol/drugs)

Familiarity

with Road: Unknown ABS: Unknown
No. of Defects: No
Occupants: 2

Roadway Information
Traffieway Type Alignment: Straight
(Median): Flush or curb
Slope: Grade

No. of Lanes: 5 Speed Limit: 80 km/h

Cluster Variables

GVv14: 09 Braking and steering right
GVb4: 01 Going straight

GV67: 4  Vehicle departed roadway

GV66: 3  Skidding laterally - clockwise rotation

GVe65: 13 This vehicle traveling off the edge of the road on the right side

Calspan Corporation
Carnegie Mellon University

461
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Case Summary



PSU-Case No.
48-089

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a southerly direction in the second southbound lane
of a straight, dry and lighted, multi-lane, divided, urban, asphalt, roadway with a -2% slope. A
southbound non-contact vehicle traveling in an inboard lane attempted to merge to the right into
the an adjacent lane. The subject driver steered sharply to the right. The vehicle rotated
clockwise and entered a broadside skid with the left side leading. The vehicle exited the right
edge of the roadway and struck a light standard with its left C-pillar area. The investigating
officer noted that the subject driver was intoxicated and was traveling at an estimated speed of
113 km/h (70 mph) in a 80 km/h (50 mph) speed zone. The roadway consisted of five lanes with
two left turn lanes.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 462 Case Summary
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PSU-Case No.

48-089
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
1
HBD/DUI e Driver  Roadway ___ .
State Alignment Straight
Pre-existing Road
Event/Condition j— RoO2cway .,
State Dry
Excessive —vehicle__J
Speed State
pee — Obstacles == None
Vehicle Speed and | Shoulder = No

Alcohol

Y
Controlled /

Steer & Driver On-Road Uncontrolled = Yaw
Brake Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled = Yaw
Response Dynamic State Movement
Return t v . Roadway ,
ewrn 1o Resolution Departure = Side Impact
Roadway Crash
Calspan Corporation A 464 Run-Off-Road Collision Avoidance
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PSU-Case No.
48-108

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Evasive Maneuver - Avoid Animal or Pedestrian

General Accident Information
Date: 5-1-93 Weather: Clear/Cloudy
Time: 1655 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 29 Year: 1976
Driver Sex: Female Vehicle Make: Oldsmobile
Impairment: None Vehicle Model: Cutlass
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 72 km/h
Cluster Variables
GV14: 09 Braking and steering right
GVé4: 01 Going straight
GV65: 87 Animal in roadway
GV66: 1  Tracking
GV67: 4  Vehicle departed roadway

Calspan Corporation

Carnegie Mellon University
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Case Summary



CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in an easterly direction on a dry, straight, two-lane,
rural, asphalt roadway. A dog entered the roadway, forward of the vehicle, and began crossing
from the driver's right to the driver's left. The driver steered sharply to the right in an evasive
maneuver. The vehicle rotated clockwise and entered a broadside skid to the left with the left
side leading. The vehicle exited the right edge of the roadway, entered a drainage ditch, struck
the far wall of the ditch with its frontal structure, and then rolled side-over-side to the left. The
vehicle rolled once and then came to rest on its wheels, facing in an east southeasterly direction.
The roadway had no surface markings. The vehicle was traveling at a police estimated speed of
72 km/h (45 mph).

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 466 Case Summary
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PSU-Case No.
48-108

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

. Roadway

Alert e DIVET e, — ,
“ State Alignment Straight
Pre-existing Road
Event/Condition oadway ___
State Dry
Vehicle
Normal e State ——
}— Obstacles «== Animal
A 4
Evasive Maneuver | Shoulder =—— No

/“\&

; Controlled /
Steer & Driver On-Ro8d e Uncontrolled = Tracking
Brake Response Dynamic State Movement
/_\ Controlled /
Steer & Driver Off-Road Uncontrolled = Yaw
Brake Response Dynamic State Movement
M , Roadway
getudrn to Resolution Departure = Rollover
caaway Crash
Calspan Corporation 468 Run-Off-Road Collision Avoidance
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PSU-Case No.
48-109

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Driver Inattention

General Accident Information

Date: 5-6-93 Weather: Clear/Cloudy
Time: 1412 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 43 Year: 1991
Driver Sex: Male Vehicle Make: Nissan/Datsun
Impairment: None Vehicle Model: Pickup
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables

GV14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.

48-109

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling southbound on a straight, dry, undivided, two-lane,
asphalt roadway with a -4% slope. The driver reached for a package of chewing tobacco, steered
right and departed the right roadway edge, striking the down turned end of a W-beam guardrail.
The vehicle continued over the guardrail and impacted a tree with its right side. The road
markings consisted of solid white edge lines and yellow center lines which were in new
condition. There were no sight line restrictions or obstacles in the roadway prior to roadway
departure which occurred during daylight hours. The causal factor was driver inattentive to
driving task.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 470 Case Summary



ACCIDENT COLLISION DIAGRAM

PSU No. Cose Number - Stratum 109C Indicate North @
[
fb :d;
I
T
7——— EMBANKMENT
Q 2.5m GRAVEL SHOULDER ——p= +— 2.8m GRAVEL SHOULDER
=
b 1‘:&}
END OF GUARD RAIL ]
TURNED INTO GROUND J

)

Q GUARD RAIL

Q d b

=

‘ Iﬁad;
Ay d b

LV
{:} - 9 >
Q "—/\ q o]
Q PE b
q o]
d D

471 Scale: 1/250




PSU-Case No.

48-109

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Roadway

I tt t" c— DriVer_ ps— . ——— {
nattentive State Alignment Straight
Pre-existing Road
Event/Condition L__ Roadway ___
State Dry
Vehicle____J
Normal e State
b Obstacles == None
Inattentive | Shoulder == Yes
7V
' Controlled /
Inadvertant Driver On-R080  aemmmemmm  Uncontrofled == Tracking
Steer Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled == Tracking
Response Dynamic State Movement
Return to Resjlutio Roadway w Undercarriage/
R adwa N e Departure : &
y Crash Side Impact
Calspan Corporation 472 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Vehicle Speed = Speed and Alcohol
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 5-7-93 Weather: Clear/Cloudy
Time: 1858 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 4 (K) Land Use: Rural
Driver/Occupant information Vehicle Information
Driver Age: 22 Year: 1976
Driver Sex: Male Vehicle Make: Buick
Impairment: Intoxicated Vehicle Model: LeSabre
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 72 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GVe7: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

48-117

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling southbound around a left hand curve on a dry, two-lane,
undivided, asphalt roadway with a +2% slope. The vehicle departed the right roadway edge,
traveled along the grassy shoulder and re-entered the roadway. It then departed the right side of
the roadway and struck a tree with its left side plane and rolled over. There were no roadway edge
lines or center lines present and no reflective delineators or roadway markers. There were no sight
line restrictions or obstacles in the roadway prior to roadway departure which occurred during
daylight hours. The driver was intoxicated (BAC=0.28) and traveling at 145 km/h (90 mph). The
causal factor was driver lost control of the vehicle as the result of high speed in a curve with
alcohol consumption as a contributing factor.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

48-117
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI = Driver Roadway ___
State — Alignment — C#rve
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Excessive —YehiCle
d State
Spee L. Obstacles = None
Vehicle Speed and | Shoulder — Yes
Alcohol
e Y
; Controlled /
Inadvertant Driver On-Road Uncontrolled == Tracking

Steer Response Dynamic State Movement

/—_\. Controlled /

Deliberate Driver Off-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
¢ . Roadway :
Return to Resolution Departure = Side Impact/
Roadway Crash Rollover
Calspan Corporation 476 Run-Off-Road Collision Avoidance
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PSU-Case No.
48-132

CAUSAL FACTOR: Vehicle Failure '
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 6-1-93 Weather: Clear/Cloudy
Time: 1010 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant information Vehicle Information
Driver Age: 46 Year: 1986
Driver Sex: Female Vehicle Make: Lincoln
Impairment: None Vehicle Model: Continental/
Town Car
Familiarity
with Road: Unknown ABS: No
No. of Defects: Tire Blowout
Occupants: 9

Roadway Information

Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Grade
No. of Lanes: 4 Speed Limit: 105 km/h

Cluster Variables

GV14: 02 Braking (no lockup)

GV64: 05 Passing or overtaking another vehicle
GVe65: 01 This vehicle loss of control due to blow out or flat tire
GV66: 1 Tracking

GV67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
48-132

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling southbound on a dry, four-lane, divided, concrete
roadway, with a -2% slope. The vehicle veered to the right when the right front tire experienced
an "air out" event, departed the right roadway edge line, and struck a bridge rail with the right
frontal plane. The vehicle rotated in a clockwise direction and subsequently struck another
vehicle traveling in the same direction. It continued along the right emergency lane/shoulder
striking the bridge rail a second time. The weather was clear during daylight hours with no
roadway obstacles or hazards noted. The driver had the cruise control set and activated at
105 km/h (65 mph). The causal factor was vehicle failure involving a tire blow out.
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PSU-Case No.
48-132

|

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert = Driver ___ Roadway ___ .
State Alignment Straight
Pre-existing Road
Event/Condition |__ Roadway __
State Dry
Tire Blowout wemVeNiClE__J

State
e Obstacles e None

v

Vehicle Failure

= Shoulder e Yes

/\ \4
Controlled /

Brake Driver On-Road Uncontrolled = Tracking
Response Dynamic State Movement
/—\ Controlled /
Brake Driver Off-Road Uncontrolled == Yaw

Response Dynamic State Movement

Return to ¢ i Roadway

Resolution Departure = Frontal Impact
Roadway Cprash
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PSU-Case No.

CAUSAL FACTOR: Lost Directional-Control
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 6-1-93 Weather: Clear/Cloudy
Time: 1140, Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 50 Year: 1992
Driver Sex: Female Vehicle Make: Dodge
Impairment: None Vehicle Model: Dakota
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
’ Roadway Information
Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Grade
No. of Lanes: 4 Speed Limit: 105 km/h
Cluster Variables

GV14: 01 No avoidance actions
GV64: 14 Changing lanes
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GVe7: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.
48-134

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling east on a dry, straight, four-lane, divided, asphalt
interstate road with a -1% slope. The driver initiated a change to the adjacent left lane, decided to
return to the same right lane, and lost control of the vehicle. The vehicle rotated clockwise and
departed the right road edge, crossing the asphalt shoulder and striking a guardrail with the left
rear side plane. The vehicle was redirected and came to final rest on the shoulder facing in the
opposite direction. The accident occurred during daylight hours. There were no sight line
limitations, roadway hazards, or obstacles. The causal factor was the driver attempted to change
lanes and lost control of the vehicle.
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PSU-Case No.
48-134

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e Driver
State

Pre-existing
Event/Condition

Vehicle___|

Normal e State

\/

Lost Directional
Control

"

Roadway

Alignment Straight

| Roadway ___
State Dry

e Obstacles = None

b Shoulder == Yes

_ Controlled /
Deliberate Driver On-Road Uncontrolled=— Yaw
Steer Response Dynamic State Movement
N\ Controlled /
Deliberate Driver Off-Road Uncontrolled =— Yaw
Steer Response Dynamic State Movement
¢ ) Roadwa .
sggugcv;?/ Resolution D%partﬁré = Side Impact
ras
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PSU-Case No.
48-136

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Driver Relinquishes Steering Control - Fell Asleep

General Accident Information

Date: 6-3-93 Weather: Clear/Cloudy
Time: 0330 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 18 Year: 1987
Driver Sex: Female Vehicle Make: Ford
Impairment: Fell Asleep Vehicle Model: Ranger
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier

Slope: Level

No. of Lanes: 4 Speed Limit: 105 km/h

Cluster Variables

GV14:
GV64:
GV65:
GV66:
GV67:

01
01
12

No avoidance actions

Going straight

This vehicle traveling off the edge of the road on the left side
No avoidance maneuver

No avoidance maneuver

Calspan Corporation
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PSU-Case No.

48-136

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling westbound on a dry, level, four-lane, divided, asphalt
interstate roadway. The driver fell asleep, departed the right road edge, and traveled a short
distance on the asphalt shoulder. The driver awoke and over-steered to the left, crossing the two
travel lanes, and departing the left side of the roadway in a counterclockwise rotation. The
vehicle traveled down a -2% embankment cross slope, struck a tree, rolled over, and caught on
fire. The roadway departure occurred during the evening hours with no overhead roadway
illumination present. There were no sight line restrictions or roadway obstacles. The right
roadway edge line was a solid white line in good condition. There were no reflective roadside
delineators; however, reflective road markers were present along the lane lines. The causal factor
was driver relinquished control of the vehicle due to falling asleep.
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PSU-Case No.
48-136

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

State Alignment ~— Straight
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Normal —Vehicle__J

State
L Obstacles === None

}

Relinquished Steering
Control

L— Shoulder === Yes

/_\ ‘L
Controlled /

None Driver On-Roa8d e Uncontrolled = Drift
Response Dynamic State Movement
/\ Controlled /
Deliberate Driver Off-R0a0 e Uncontrolled === Yaw
Steer Response Dynamic State Movement
\ 4
Return to RESOIULION  cmmemree—e——— DRSSSX‘?% e Frontal Impact/
Roadway Crash Rollover
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PSU-Case No.

CAUSAL FACTOR: Lost Directional:Control
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 9-5-93 Weather: Rain
Time: 1715 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 0(0O) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 19 Year: 1979
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Malibu/Chevelle
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h
Cluster Variables
GV14: 07 Steering right
GVe64: 13 Negotiating a curve
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GVe66: 4  Skidding laterally - counterclockwise rotation
GVe7: 4 Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
48-192

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was proceeding through rain in a northerly direction on a wet,
two-lane, rural roadway and was negotiating a curve to the left with a -4% slope. The driver lost
directional control on the wet surface, and after a series of overcorrections, the vehicle rotated
counterclockwise and exited the right edge of the roadway, skidding backwards. The vehicle
skidded down an embankment with a -10% slope and came to rest straddling a hedge located at
the bottom of the embankment. Both edges of the roadway were delineated by edge lines in good
condition, and lane separation was provided by full barrier center lines which were also in good
condition. The only vehicle damage sustained during this sequence was a flat rear tire.
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PSU-Case No.
48-192

Vehicle Dynamic Scenario

Vehicle Travelihg Along
Roadway Segment

Alert - Driver __ Roadway __
State Alignment Curve
Pre-existing
Event/Condition __ Roadway —_ pey
State
Vehicle
Normal e State
b Obstacles = None
\4
Lost Directional L Shoulder =— Yes
Control
N\ v
. Controlled /
Deliberate Driver On-Road Uncontrolled === Yaw
Steer Response Dynamic State Movement
Y
; Controlled /
None Driver Off-Road Uncontrolled=— Tracking
Response Dynamic State Movement
v Roadway
Return to i —_— ]
Crash
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PSU-Case No.

49-001

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 1-7-93 Weather: Rain
Time: 0025 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 4 (K) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 18 Year: 1979
Driver Sex: Male Vehicle Make: Oldsmobile
Impairment: Intoxicated Vehicle Model: Cutlass
(alcohol/drugs)
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 4
Roadway Information
Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Grade
No. of Lanes: 3 Speed Limit: 48 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver

Calspan Corporation
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PSU-Case No.

49-001

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling through rain in an easterly direction in the first,
eastbound travel lane of a wet, six-lane, divided roadway. As the vehicle traversed and exited a
curve to the right and then entered a straight section with -3% slope, the subject driver lost
directional control on the wet road surface. The vehicle exited the right edge of the roadway and
sideswiped a utility pole located 0.9 m beyond the south edge of the roadway with its right side.
The vehicle rotated clockwise off the utility pole and came to rest in the roadway, facing
northwest. The driver was intoxicated and was exceeding the speed limit. The loss of control
was related to the driver's intoxication, the curve, and to the vehicle's travel speed.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

49-001

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI e DIVE

Roadway

State Alignment ~ Straight
Pre-existing ‘
Event/Condition  |— Roadway —_
State
Excessive —Vehicle_]
Speed State
pee . Obstacles === None
A\ 4
Lost Directional | Shoulder = No
Control/Vehicle Speed
and Ajcohol

PN v

_ Controlled /
None Driver On-Road Uncontrolled = Tracking

Response Dynamic State Movement

/—-\ Controlled /

None Driver Off-Road Uncontrolled = Tracking
Response Dynamic State Movement
\ Roadway
Return to Resolution — Side Impact
Roadway ! D%praa;tﬁre b
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PSU-Case No.

49-013

CAUSAL FACTOR: Vehicle Speed - Other
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 1-3-93 Weather: Clear/Cloudy

Time: 2035 Surface Condition: Wet

Accident Type: Drive Off Road Lighting: Atrtificial lighting

Accident Severity: 0(O) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 23 Year: 1993

Driver Sex: Male Vehicle Make: Ford

Impairment: None Vehicle Model: Crown Victoria

Familiarity

with Road: No ABS: Yes

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Level
No. of Lanes: 1 Speed Limit: 56 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GVe6T7: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

49-013

CAUSAL FACTOR: Vehicle Speed - Other
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling through rain on a wet, one-lane, right curved, level,
concrete, interstate exit ramp. The driver attempted to exit the interstate on a connecting loop
ramp to another interstate, but was unfamiliar with the area and was traveling too fast. The
vehicle departed the left road edge, and struck a guardrail. The roadway departure occurred
during evening hours, but the ramp was illuminated by overhead lights. The left road edge was
defined by a solid yellow line and the right road edge was defined by a solid white line. The
causal factor was vehicle speed to fast for conditions and driver unfamiliarity with the roadway.
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PSU-Case No.

49-013

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert — Driver — Roadway ___
State Alignment Curve
Pre-existing ‘
Event/Condition . Roadway . s
State
Excessive —vehicle__|
Speed State
pee — Obstacles == None
v
Vehicle Speed L— Shoulder =— Yes

/—'\ v

_ Controlled /
None Driver On-Road Uncontrolled == Tracking

Response Dynamic State Movement

/_\ Controlled /

Brake Driver Off-Road Uncontrolled == Tracking
Response Dynamic State Movement
Return to Resiuﬁon g oadrvtv Y Frontal Impact
Roadway epartire
Crash
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PSU-Case No.
49-014

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 1-1-93 Weather: Rain
Time: 2326 Surface Condition:  Ice/Snow
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 0(0O) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 47 Year: 1968
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Mustang/
Mustang 11
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 3 Speed Limit: 48 km/h

Cluster Variables

GVv14:
GVb64:
GV6S:
GV66:
GV67:

01
02
05

No avoidance actions

Slowing or stopping in traffic lane

This vehicle loss of control due to poor road conditions
No avoidance maneuver

No avoidance maneuver
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PSU-Case No.
49-014

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling north on an icy, three-lane, undivided, concrete roadway
with a -2% slope. The driver attempted to avoid another vehicle by applying the brakes, skidded
on the road surface, departed the right side of the roadway by jumping the 10 cm high curb, and
struck a street sign located on the sidewalk with the left side plane. The roadway was illuminated
by overhead street lights and there were no sight line restrictions; however, the driver crossed a
set of railroad tracks just prior to the roadway departure which occurred during evening hours.
The causal factor was driver lost directional control on an icy road surface.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

49-014
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert - Driver ___ Roadway ___ .
State Alignment Straight
Pre-existing Road
Event/Condition e NOAAWAY
State Icy/Snow
Vehicle
Normal e State
b Obstacles === None
Lost Directional L Shoulder == No
Control
.V
_ Controlled /
None Driver On-Road Uncontrolled = Yaw
Response Dynamic State Movement
/_\ Controlled /
None Driver Off-Road Uncontrolled == Yaw
Response Dynamic State Movement
Return to ResZIution DR oadrvtv &Y —— Side Impact
Roadway éparture
Crash
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PSU-Case No.

49-021

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Left

General Accident Information

Date: 1-4-93 Weather: Clear/Cloudy
Time: 2020 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: Artificial lighting
Accident Severity: 2(B) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 20 Year: 1992
Driver Sex: Female Vehicle Make: Saturn
Impairment: None Vehicle Model: SL
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 4

Roadway Information

Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GV14: 08 Braking and steering left

GV64: 01 Going straight

GV65: 60 Other vehicle encroaching into lane from adjacent lane (same direction) over left lane line
GV66: 1  Tracking

GV67: 4 Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

49-021

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding in a westerly direction in the second lane of a
four-lane, divided expressway. A non-contact vehicle steered left and entered the second
westbound lane in front of the subject vehicle. The subject driver steered left to avoid this
non-contact vehicle and exited the left edge of the roadway. The left front fender and left rear
quarter panel then struck the guardrail located at the edge of the south shoulder. The subject
vehicle deflected to its right, crossed the roadway again, and then struck a bridge rail located at
the north edge of the adjoining exit ramp. It then continued on and was involved in a frontal
impact with a sign located in the gore area between the roadway and the exit ramp.
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PSU-Case No.
49-021

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DVET __ Roadway ___ .
“ State Alignment Straight
Pre-existing
Event/Condition .. Roadway _ p,.,
State Y
Normal ——Vehicle__|

State
b Obstacles === Vehicle

v
Evasive Maneuver

—— Shoulder === Yes

Y
Controlled /

Steer & Driver On-Road Uncontrolled == Tracking
Brake Response Dynamic State Movement
/—\ ‘P
. Controlled /
Steer & Driver Off-Road Uncontrolled == Tracking
Brake Response Dynamic State Movement
M ) Roadway ,
F;etudrn o Resolution Departure = Side Impact
oadway Crash
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PSU-Case No.

49-083

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 4-5-93 Weather: Clear/Cloudy
Time: 0645 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 25 Year: 1987
Driver Sex: Male Vehicle Make: Nissan/Datsun
Impairment: Intoxicated Vehicle Model: Stanza

(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Flush or curb
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables

GVv14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver
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PSU-Case No.

49-083

CAUSAL FACTOR: Driver Relinquishes Steering Control - intoxicated
ROADSIDE DEPARTURE. Left

The subject vehicle was traveling in a southerly direction on a two-lane ramp that
T]’\p ‘IP]’I!(‘]Q AI‘IHPA f\F‘F f]’\P lpﬁ PA(TP f\F fhn rn';\rh"nav ‘llhlln
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traversing a curve to the left. It then ramped over the turned down end of W-section guardrail,
traveled an additional 90 m, ran through a deep rut, and then flipped end-over-end. The vehicle
came to rest on its top, facing in a northerly direction. The driver was intoxicated (BAC = 0.16).
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PSU-Case No.

49-083

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

HBD/DUI & = %;ivter_‘
Incapacitated ate
4
Pre-existing
Event/Condition

Vehicle ‘

Normal s State

A4
Relinquished Steering
Control

e

__ Roadway

Alignment — Curve

|___ Roadway __

State Dry

e Obstacles —== None

. Shoulder === Yes

' Controlled /
Inadvertant Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/-\ Controlled /
None Driver Off-Road Uncontrolled=— Tracking
Response Dynamic State Movement
\4
d
Eetu{;\l;\v tc;/ Resolution Sg;?arvtv:ré —— Rollover
oadwa
Crash
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PSU-Case No.

49-086

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 4-4-93 Weather: Rain
Time: 0550 Surface Condition: ~ Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 1(C) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 25 Year: 1984
Driver Sex: Male Vehicle Make: Nissan/Datsun
Impairment: None Vehicle Model: Pickup
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Grade
No. of Lanes: 4 Speed Limit: 56 km/h
Cluster Variables

GV14: 08 Braking and steering left
GV64: 02 Slowing or stopping in traffic lane
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 4  Skidding laterally - counterclockwise rotation
GV67: 4  Vehicle departed roadway
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PSU-Case No.
49-086

CAUSAL FACTOR: Lost Directional Control

The subject vehicle was traveling in the second northbound travel lane on a wet,

Anmavata sandiyay with o nagafiva alana Ag tha yphinla ammenns
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an intersection, the traffic signal changed to red for northbound traffic. The driver braked heavily
causing the vehicle to rotate counterclockwise. The vehicle skidded off the roadway to the left in
a broadside skid and struck a traffic signal standard located in the median with the right rear
portion of its pickup box. The vehicle rotated counterclockwise around the pole, re-entered the

A lanag and sallad Anta ite 1aft cida and fama ta raat faning in a aniith anithanotarly
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direction. The roadway had broken white lane lines and both northbound lanes were bounded by
curbs.

Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
49-086

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e Driver e — Roadway ___ ;
State Alignment —— Straight
Pre-existing
— Event/Condiion | Roadway __
State
Vehicle
Normal  eeee State
e Obstacles = None
Lost Directional | Shoulder = No
Control
; Controlled /
Steer & Driver On-Road Uncontrolled == Yaw
Brake Response Dynamic State Movement
/_\ Controlled /
Steer & Driver Off-Road Uncontrolled =— Yaw
Brake Response Dynamic State Movement
 Z Road
Return to Resolution D:Sarvtvuar)é — Side Impact/
Roadway Crash Rollover
Calspan Corporation 516 Run-Off-Road Collision Avoidance
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PSU-Case No.

49-087

CAUSAL FACTOR: Vehicle Speed - Excessive

L

RTURE: Right

General Accident Information

Date: 4-3-93 Weather: Clear/Cloudy
Time: 0155 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 4 (K) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 41 Year. 1989
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: None Vehicle Model: S-10, T-10
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 4 Speed Limit: 48 km/h
Cluster Variahles

GV14: 07 Steering right
GV64: 01 Going straight
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GVE66: 3 Skidding laterally - clockwise rotation
GV67: 4 Vehicle departed roadway

Caispan Corporation Run-
Carnegie Mellon University 517 Case Summary



PSU-Case No.
49-087

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in the first eastbound travel lane on a dry, four-lane,
urban, asphalt, roadway with a negative slope. The driver moved into the second eastbound lane
to pass a slower moving vehicle. After passing the non-contact vehicle, the driver attempted to
return to the first eastbound lane, lost directional control, yawed in a clockwise direction, and
entered a broadside skid. The vehicle exited the right edge of the roadway, striking and mounting
the south curb line. As the vehicle skidded down a negative-sloped embankment beyond the
south sidewalk, it rolled side-over-side to the left and came to rest on its wheels in a lake, facing
in a southerly direction. The right front passenger was ejected during the rollover sequence,
landed in the lake and drowned. The roadway was marked with lane lines, full barrier center
lines, and was lighted. The investigating officer noted that the driver was traveling at an
excessive speed.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 518 Case Summary
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PSU-Case No.

49-087
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert e DIV ___ Roadway ___ :
er State Alignment Straight
Pre-existing Road
Event/Condition | Roadway __
State Dry
Excessive —ehicle__1
Speed State
pee b Obstacles = Norne
\/
Vehicle Speed L Shoulder — No
"
Controlled /
Deliberate Driver On-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
N\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
R t Y . Roadway
Rgtaudr\l/qva?/ Resolution Departure = Rollover
Crash
Calspan Corporation 520 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 4-2-93 Weather: Clear/Cloudy
Time: 0156 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 4(K) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 19 Year: 1981
Driver Sex: Male Vehicle Make: Honda
Impairment: Intoxicated Vehicle Model: Prelude
(alcohol/drugs)
. Familiarity
PR with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Grade
No. of Lanes: 3 Speed Limit: 89 km/h
Cluster Variables
GV14: 99 Unknown
GV64: 01 Going straight
GVe5: 06 This vehicle loss of control due to traveling too fast for conditions
GVé66: 9  Precrash stability unknown
GV67: 9 Directional consequences unknown
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
49-088

CAUSAL FACTOR: Vehicie Speed - Speed and Aicohoi
ROADSIDE DEPARTURE Left

The subject vehicle was traveling in the third northbound lane of a six-lane, divided
roadway. The driver lost directional control of the vehicle which struck a concrete median barrier
with its left front corner. The vehicle overrode the barrier and slid along the top of the barrier
with its left side leading and rotated approximately 80 degrees clockwise to the vehicle's
trajectory. The left side of the vehicle then struck a light standard mounted on top of the barrier.
The vehicle split into two sections and came to rest straddling the west edge line of the roadway,

upside down and facing in an easterly direction. The vehicle caught on fire and burned after .

coming to rest. The driver was intoxicated and traveling at an excessive speed.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 522 Case Summary
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PSU-Case No.

49-088

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Roadway

HBD/DUI == Driver — .
State Alignment Straight
Pre-existing Road
Event/Condition |___ Roadway ___
State Dry
; Vehicle
Excgsszv; — ‘State
pee e Obstacles == None
A 4
Vehicle Speed and
— Shoulder =— 7Y
Alcohol “
/_\ Controlled /
Inadvertant Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/_\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
Return to Res:;[ution g oadrvtv & . Side Impact
Roadway eparture
Crash
Calspan Corporation 524 Run-Off-Road Collision Avoidance
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PSU-Case No.

72-007

CAUSAL FACTOR:

Left

Driver Relinquishes Steering Control - Intoxicated

General Accident Information

Clear/Cloudy

Dry

Date: 1-6-93 Weather:

Time: 1830 Surface Condition:
Accident Type: Avoid Collision Lighting:
Accident Severity: 3 (A) Land Use:

Artificial lighting
Urban

Driver/Occupant Information

Vehicle Information

Driver Age: 51 Year: 1991
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Intoxicated Vehicle Model: S-10, T-10
(alcohol/drugs)
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1
Roadway Information

Trafficway Type Alignment: Curve Right

(Medianj: Physicai barrier

Siope: Grade

No. of Lanes: I Speed Limit: 89 km/h

\/14: 08 PRrakino and steerine left
eVig, VS Draxing ang steering €it
GV64: 15 Merging
GV65: 74

Other vehicle encroaching into lane from entrance to limited access highway

GV66:
GVe67:

Skidding laterally - counterclockwise rotation

Vehicle stayed on roadway but left travel lane where avoidance maneuver was initiated

Caispan Corporation
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PSU-Case No.
72-007

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding in a northerly direction in the fourth lane of a
four-lane expressway. The subject driver moved to the left and entered a one lane entrance ramp
to the express lanes. The driver stated that a non-contact vehicle from the third northbound lane,
who also entered the entrance ramp, cut off the subject vehicle. The subject driver steered to the
left to avoid the non-contact vehicle and struck the concrete barrier separating the express lanes
from the entrance ramp. In this case it is more probable that the driver merely released steering
control due to intoxication (BAC=0.22).

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 526 Case Summary
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PSU-Case No.
72-007

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & e DIIVET e,

_ Roadway

Incapacitated tate Alignment — Curve
Pre-existing Road
Event/Condition |___ Roadway __
State Dry
Vehicle
Normal = State
e Obstacles = None
v
Relinquished Steering | Shoulder = No
Control

"

_ Controlled /
Steer & Driver On-Road Uncontrolled == Tracking
Brake Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled=— Tracking
Response Dynamic State Movement
\4
I;etudrn to Resolution ggsgrvtvjré — Frontal Impact
caaway Crash
Calspan Corporation 528 Run-Off-Road Collision Avoidance
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PSU-Case No.
72-018

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Driver Inattention

General Accident Information

Date: 2-5-93 Weather: Clear/Cloudy
Time: 2130 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Artificial lighting
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 19 Year: 1991

Driver Sex: Female Vehicle Make: Dodge
Impairment: None Vehicle Model: Vista Van
Familiarity

with Road: Unknown ABS: No

No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 4 Speed Limit: 48 km/h

Cluster Variables

GV14:
GV64:
GVe65:
GVe66:
GV67:

01
01
11

No avoidance actions

Going straight

This vehicle traveling over the lane line on right side of travel lane

No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Carnegie Mellon University

529
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PSU-Case No.
72-018

CAUSAL FACTOR:. Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling south in the first travel lane of a four-lane, undivided,
city street. The driver failed to track the transition as the roadway narrowed and the southbound
lanes shifted to the left. The vehicle continued straight forward, exited the right edge of the
roadway, struck a light pole located 0.6 m beyond the west curb line with its center frontal area,
and came to rest at the point of impact. The subject driver was inattentive to the driving task.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 530 Case Summary
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PSU-Case No.

72-018

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive - Driver . ROQdwWay ___ ;
nattentive Stata Alignment Straight
Pre-existing
Event/Condition Roadway D
. State =
Vehicle
Normal ee State ™
— Obstacles —— None
v
Inattentive | Shoulder =— No
/'\ 7
_ Controlled /
None Driver On-Road Uncontrolled === Driff
Response Dynamic State Movement
/\ Controlled /
None Driver Off-Road Uncontrolled = Drift
Response Dynamic State Movement
\4
Return to Resolution [F)Qgsgrvtvt.?r)é = Frontal Impact
Roadway Crash
Calspan Corporation 532 Run-Off-Road Collision Avoidance
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PSU-Case No.
72-047

CAUSAL FACTOR: Vehicle Speed - Attempted to Initiate a 90 Degree Turn
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 3-4-93 Weather: Snow/Sleet/Hail
Time: 0047 Surface Condition:  Wet
Accident Type: End Departure Lighting: Atrtificial lighting
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 31 Year: 1979
Driver Sex: Male Vehicle Make: Pontiac
Impairment: None Vehicle Model: Bonneville/

Catalina

Familiarity

with Road: Unknown ABS: No

No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables

GV67: 4

GV14: 03 Braking (lockup)

Vehicle departed roadway

GV64: 02 Slowing or stopping in traffic lane
GV65: 15 This vehicle turning left at intersection
GV66: 2  Skidding longitudinally - less than 30 degrees rotation

Calspan Corporation
Carnegie Mellon University

533
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PSU-Case No.
72-047

CAUSAL FACTOR: Vehicle Speed - Attempted to Initiate a 90 Degree Turn
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling through snowy weather in a westerly direction on a wet,
two-lane urban cobblestone, street. As the vehicle approached a T-intersection with a north/south
roadway, the driver attempted to decelerate to initiate a left turn onto the intersecting roadway.
The vehicle skidded straight forward, and struck a utility pole located at the southwest corner of
the intersection. The vehicle came to rest at the point of impact, in contact with the pole, facing in
a west southwesterly direction. The roadway was dark with no artificial lighting and no surface
markings. The driver was traveling too fast for the wet road surface.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 534 Case Summary
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PSU-Case No.

72-047
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert Driver Roadway ___ .
ler State Alignment Straight
Pre-existing Road
Event/Condition |___ Roadway _
State Wet
Excessive — Vehicle __|
Speed State
pee b Obstacles —— None
v
Vehicle Speed | Shoulder = No

/_-\ v

; Controlled /
Brake Driver On-Road Uncontrolled == Long. Skid

Response Dynamic State Movement

/_\ Controlled /

Brake Driver Off-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
Return to Resﬁution ——— g oadr\gl ayé_ Frontal Impact
Roadway epartur

Crash

Calspan Corporation
Carnegie Mellon University

Run-Off-Road Collision Avoidance
Case Summary
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PSU-Case No.

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 3-1-93 Weather: Clear/Cloudy
Time: 0720 Surface Condition: Dry
Accident Type: Avoid Collision Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 26 Year: 1977
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Nova
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier

Slope: Level

No. of Lanes: 3 Speed Limit: 89 km/h
Cluster Variables
GV14: 06 Steering left
GV64: 01 Going straight
GV6S: 61 Other vehicle encroaching into lane from adjacent lane (same direction) over right lane line
GVE6: 1 Tracking
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
72-048

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in the second northbound travel lane of a six-lane,

divided exnreccwayv A non-contact vehicle traveling in the firet travel lane immediatelyv forward
WAL ¥V ANAWNAE V“ylvgk’ Yy “J - Y llvll-vulltuvb ¥ WALAWEW ‘rluvvlllls Al VAW LAl DL WLAAY Wl lllllw lll‘.lllvu‘.utvl) AUL YYouLu

of the subject vehicle, started to move into lane two. The subject driver steered sharply to the left
to avoid the non-contact vehicle. The non-contact driver saw the subject vehicle and returned to
the first travel lane. The subject vehicle swerved across lane three and the adjacent emergency

lane striking the steel W-beam median barrier with its frontal plane. The subject vehicle then slid
alone the barrier coming to rest with the front of the vehicle in contact with the barrier and

QiViig Wiy URLidvi Vaalilig WU AL Vhatad aav LWL VA ALY VRaalNal aas v Ayuvw Yvivii uiivw vRiiiwi

straddling the emergency lane, facing in a westerly direction.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

72-048
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert = Driver Roadway ___ .
er it Alignment Straight
Pre-existing | Road
Event/Condition | Roadway __
State ~ Dry
Vehicle
Normal e State
e Obstacles = Vehicle
\ 4
Evasive Maneuver  Shoulder == Yes

P

; Controlled /
Deliberate Driver On-Road Uncontrolled == Tracking
Steer Reswynamlc State Movement
/'_\ \ Z
Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer ReSpm'lQ_/Dvynam'c State Movement
v Roadwa
Return to Resolution Doa rt Y Frontal Impact
Roadway cpartire
Crash
Calspan Corporation 540 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right
General Accident Information

Date: 3-7-93 Weather: Clear/Cloudy
Time: 2345 Surface Condition:  Ice/Snow
Accident Type: Drive Off Road Lighting: Artificial lighting
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 21 Year: 1989
Driver Sex: Male Vehicle Make: Pontiac
Impairment: None Vehicle Model: Grand Prix

(FWD)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 4
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Flush or curb
Slope: Level
No. of Lanes: 3 Speed Limit: 48 km/h
Cluster Variables
GV14: 03 Braking (lockup)
GVé64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 2 Skidding longitudinally - less than 30 degrees rotation
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
72-053

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in the first northbound lane of a snow and ice covered,
seven-lane, divided, urban, asphalt, roadway. The driver lost directional control on the snow/ice
covered roadway surface while negotiating a curve to the left. The vehicle skidded off the right
edge of the roadway after passing through an intersection and the center frontal area struck a
traffic signal support standard located on a traffic island at the northeast corner of the intersection.
The vehicle rotated counterclockwise and came to rest in contact with the pole, facing in a
northwesterly direction. The roadway was lighted, bounded by curbs, and the lane lines were in
good condition. The northbound lanes had a 25-30 cm superelevation.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
72-053

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert = Driver __ Roadway

State Alignment ~ Curve
Pre-existing
Event/Condition . Roadway __ j..
State Icy/Snow
Vehicle ‘
Normal e State
e Obstacles —— None
A 4
Lost Directional L Shoulder =— No
Control

P
Controlled /

Brake Driver On-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
/\ Controlled /
Brake Driver Off-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
\ Roadway
FF;etuc;'n to Resolution Departure = Frontal Impact
oadway
Crash
Calspan Corporation 544 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction
ROADSIDE DEPARTURE: Right
General Accident Information

Date: 3-6-93 Weather: Fog
Time: 2240 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: Atrtificial lighting
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 44 Year: 1985
Driver Sex: Male Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: Escort/EXP

(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Physical barrier
Slope: Grade
No. of Lanes: 3 Speed Limit: 72 km/h
Cluster Variables
GVv14: 06 Steering left
GV64: 01 Going straight
GV65: 10 This vehicle traveling over the lane line on left side of travel lane
GV66: 1  Tracking
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

72-067

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Right

The subject vehicle was traveling along a left hand curve in the second northbound lane of
a dry, ten-lane, divided, asphalt, expressway with a negative slope. The driver noted traffic
slowing and overreacted by initially steering to the left and then overcorrecting back to the right.
The vehicle exited the right edge of the roadway and struck a concrete barrier located beyond the
shoulder with its right frontal area. The vehicle rotated clockwise, flipped onto its roof to the left,
and continued rotating while upside-down. The vehicle came to rest on its top, straddling the first
and second northbound lanes, facing in a northwesterly direction. The roadway was lighted and
edge lines and lane lines were present. The driver was intoxicated (BAC=0.28).

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

, 72-067

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI == Driver Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Vehicle
Normal e State
Obstacles —= Vehicle
\ 4
FEvasive Maneuver Shoulder = Yes
"
. Controlled /
Deliberate Driver On-Road e Uncontrolled = Tracking
Steer Response Dynamic State Movement
N Controlled /
Deliberate Driver Off-Road Uncontrolled=— Tracking
Steer Response Dynamic State Movement
v
Return to Resolution DRgggrvtv:r)é - Frontal Impact
Roadway Crash
Calspan Corporation 548 Run-Off-Road Collision Avoidance
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PSU-Case No.
72-077

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 4-1-93 Weather: Clear/Cloudy

Time: 0310 Surface Condition: Dry

Accident Type: Parked Vehicle Lighting: Artificial lighting

Accident Severity: 4 (K) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 47 Year: 1990

Driver Sex: Male Vehicle Make: Ford

Impairment: Unknown Vehicle Model: Aerostar

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 3

Roadway Information

Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 6 Speed Limit: 80 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 10 This vehicle traveling over the lane line on left side of travel lane
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance

Carnegie Mellon University 549 Case Summary



PSU-Case No.
72-077

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in the third north bound lane of a six-lane divided, level,

dry, asphalt interstate roadway when it drifted across the median road edge line and struck a

parked tow truck. The vehicle rotated counterclockwise, ejecting the driver, and continuing back
across the travel lane where it was struck by another vehicle. The parked vehicle was located
well within the left emergency lane/shoulder area with its emergency lights operating prior to the

impact. The roadway was illuminated by overhead streetlights. The roadway lane markings and
road edoe lines were in new condition., There were no Qighf line restrictions noted. The causal

LUGU VUugl L1HVO ViYLl iV VY VULV L. & AN W 22U Sipiay Ailal 2 wS. LEwLE S 4 ad% WGNeSla

factor was driver inattentive to driving task.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

72-077
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
; — Driver Roadway ___ ,
Inattentive Stats Alignment Straight
Pre-existing Road
Event/Condition | Roadway ___
State Y Dry
Normal —YehiCle

State
b Obstacles —= None

A 4
Inattentive

b Shoulder === No

"V
Controlled /

None Driver On-Road Uncontrolled = Drift

Response Dynamic State Movement

/\ Controlled /

None Driver Off-Road Uncontrolled == Drift

Response Dynamic State Movement

\ 4
l;etuc;'n to Resolution ggggr\ﬁr)é— Frontal Impact
oOadway Crash
Calspan Corporation 552 Run-Off-Road Collision Avoidance
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PSU-Case No.
72-078

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Left

Vehicle Speed - Speed and Alcohol

General Accident Information

Date: 4-7-93 Weather: Unknown
Time: 0425 Surface Condition:  Unknown
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 21 Year: 1988
Driver Sex: Male Vehicle Make: Buick
Impairment: Other (alcoh. consumption Vehicle Model: LeSabre
- BAC unknown)
Familiarity
o with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Straight
{Median): Physical barrier
Slope: Level
No. of Lanes: 8 Speed Limit: 72 km/h
Cluster Variables

GVv14: 06 Steering left
Gve4: 14 Changing lanes
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway

Calspan Corporation

Carnegie Mellon University 553

Run-Off-Road Collision Avoidance

Case Summary



PSU-Case No.
72-078

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on an eight-lane, divided, level, concrete interstate
roadway, when it departed the left roadway edge line and struck the concrete median barrier. The
vehicle was redirected back across the travel lanes and rolled over, ejecting the driver. The
driver's speed was estimated at 161 km/h (100 mph). Police reported that the driver had
consumed alcohol prior to the accident. The lane lines and right roadway edge line were in new
condition. The roadway was illuminated by overhead streets lights. The causal factor was
vehicle speed with alcohol consumption as a contributing factor.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 554 Case Summary
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PSU-Case No.

72-078

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DU] = Driver __ Roadway ___ .
State Alignment Straight
Pre-existing Road
Event/Condition e NOQQWAY

State Dry
: Vehicle ‘
Excgsszv; — State

pee e Obstacles == None

v
Vehicle Speed and | Shoulder = Yes

Alcohol

/—\ v
Controlled /

Inadvertant Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/\ Controlled /
None Driver Off-Road s Uncontrolled == Tracking
Response Dynamic State Movement
M Roadwa
Return to Resolution DeSartué e Frontal Impact/
Roadway Crash Rollover
Calspan Corporation 556 Run-Off-Road Collision Avoidance
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PSU-Case No.
72-082

CAUSAL FACTOR:

Same Travel Direction

ROADSIDE DEPARTURE: Right

Evasive Maneuver - Vehicle Encroaching into Lane -

General Accident Information

Date: 4-1-93 Weather: Clear/Cloudy
Time: 2359 Surface Condition:  Wet
Accident Type: Avoid Collision Lighting: Artificial lighting
Accident Severity: 1(C) Land Use: Urban

Driver/Occupant Information Vehicle information
Driver Age: 32 Year: 1989
Driver Sex: Male Vehicle Make: Honda
Impairment: None Vehicle Model: Accord
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Grade
No. of Lanes: 8 Speed Limit: 80 km/h
Cluster Variables

GV14: 08 Braking and steering left
GVv64: 01 Going straight
GV65: 60 Other vehicle encroaching into lane from adjacent lane (same direction) over left lane line
GVe66: 2 Skidding longitudinally - less than 30 degrees rotation
GV67: 4 Vehicle departed roadway

Calspan Corporation

Carnegie Mellon University
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Case Summary



PSU-Case No.
72-082

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching info Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Right

The subject vehicle was traveling north during evening hours on a dry, eight-lane,
divided, concrete interstate roadway with a +2% slope. The vehicle departed the right roadway
edge line, crossed the 3.2 m shoulder/emergency lane, and struck a concrete traffic barrier. The
driver indicated he was encroached upon by a north bound vehicle traveling in the left adjacent
lane that it suddenly entered his travel lane. The subject driver swerved to the right and lost
control of the vehicle. The roadway was illuminated by overhead street lights. There were no
sight line restrictions or adverse weather conditions. The causal factor was evasive maneuver
(steered off roadway) to avoid an encroaching vehicle traveling in the same direction.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 558 Case Summary
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PSU-Case No.
72-082

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert - Driver

_ Roadway

State Alignment — Straight
Pre-existing Road
Event/Condition e NO2AWAY
State Dry
Vehicle
Normal e State
e Obstacles = Vehicle
v
Evasive Maneuver | Shoulder — Yes
/—\ v
) Controlled /
Steer & Driver On-Road Uncontrolied == Long. Skid
Brake Response Dynamic State Movement
/—\ Controlled /
Steer & Driver Off-Road Uncontrolled=— Long. Skid
Brake Response Dynamic State Movement
M , Roadway
Return to Resolution Departure = Frontal Impact/
Roadway Crash Rollover
Calspan Corporation 560 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 4-4-93 Weather: Clear/Cloudy
Time: 0055 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 47 Year: 1983
Driver Sex: Male Vehicle Make: Plymouth
Impairment: Intoxicated Vehicle Model: Reliant (K)
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h
Cluster Variables
GV14: 01 No avoidance actions
GVv64: 01 Going straight
GV65: 09 This vehicle loss of control due to unknown
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

72-084

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling west on a dry, two-lane, undivided, asphalt roadway
with a +2% slope. The vehicle departed the right side of the roadway by mounting the 10 cm
high barrier curb and striking a steel utility pole with the frontal plane. The pole was located
0.9 m laterally from the curb face. There were no adverse weather conditions and the roadway
was illuminated by overhead street lights. The driver was cited by police for negligent driving
and DWI for alcohol and drugs. The causal factor was driver inattention to the driving task and
drifted off roadway with alcohol and drugs (DWI) listed as a contributing factor.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 562 Case Summary
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PSU-Case No.
72-084

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI &  ae DTIVET Roadway ___ .
Inattentive State Alignment Straight
Pre-existing Road
Event/Condition | Roadway ___
State y Dry
Normal —=VYehicle

State
Obstacles === None

A4
Inattentive Shoulder —— No

/-\ \ 4
Controlled /

None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled=— Drift
Response Dynamic State Movement
M Roadway
Return to Resolution = Frontal Impact
Roadway DeCpr:rstrt:re P
Calspan Corporation 564 Run-Off-Road Collision Avoidance
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PSU-Case No.
73-011

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol

General Accident Information

Date: 1-1-93 Weather: Snow/Sleet/Hail
Time: 1909 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 48 Year: 1987
Driver Sex: Male Vehicle Make: Pontiac
Impairment: Intoxicated Vehicle Model: Grand Prix
(alcohol/drugs) (RWD)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables

GV14: 03 Braking (lockup)

GV64: 13 Negotiating a curve
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 2  Skidding longitudinally - less than 30 degrees rotation

GVe67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

73-011

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a northeasterly direction on a two-lane roadway. As
the vehicle entered a curve to the right, it crossed the full barrier center line, and the driver braked
heavily. The vehicle skidded forward in a tracking attitude, exited the left edge of the roadway,
and the left frontal area struck a tree located 4.3 m beyond the edge of the roadway. The vehicle
then reportedly deflected to its right and rolled onto its left side. The subject driver was
intoxicated (BAC=0.25) and was traveling at a witness estimated speed of 80-96 km/h

(50-60 mph).

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
73-011

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

_ Roadway

HBD/DUI == Driver -
State Alignment Curve
Pre-existing Road
Event/Condition |__ Roadway ___
State Dry
Excessive —mvehicle__
Speed State
pee b Obstacles = None
\4
Vehicle Speed and L Shoulder — Yes
Alcohol
Y
. Controlled /
Brake Driver On-Road Uncontrolled=— Long. Skid
Response Dynamic State Movement
/_\ Controlled /
Brake Driver Off-Road Uncontrolled=— Long. Skid
Response Dynamic State Movement
Return to Resjlution g oadrvgl &Y __ Frontal Impact
Roadway %pr:srl: re
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PSU-Case No.

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 1-5-93 Weather: Clear/Cloudy
Time: 2215 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 0(0O) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 46 Year: 1993
Driver Sex: Male Vehicle Make: Pontiac
Impairment: None Vehicle Model: Bonneville/
Catalina
Familiarity
with Road: No ABS: Yes
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided

Slope: Grade

No. of Lanes: 1 Speed Limit: 56 km/h
Cluster Variables
GV14: 07 Steering right
GV64: 13 Negotiating a curve
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 3 Skidding laterally - clockwise rotation
GVe67: 4 Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

73-013

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on a one-lane entrance ramp which curved sharply to
the right. The driver did not enter sufficient steering input to track the curve, and steered sharply
to the right as the vehicle exited the left edge of the roadway. The vehicle yawed clockwise,
rolled side-over-side to the left 1.5 rolls times, and came to rest on its roof. The driver was

inattentive to the driving task.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 570 Case Summary



ACCIDENT COLLISION DIAGRAM

~ PSUNo. /3

Case Number - Stratum 013G

MUD & DIRT

LEVEL GRADE

571

Scale:1/250




PSU-Case No.
73-013

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive s DIVET e ___ Roadway ___
nattentive State Alignment Curve
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Normal —=Yehicle__|

State
e Obstacles = None

\ 4
Inattentive

e Shoulder «= No

Y
Controlled /

Deliberate Driver On-Road Uncontrolled == Yaw

Steer Response Dynamic State Movement
/\ Controlled /

Deliberate Driver Off-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
M Roadway

Return to Resolution e Rollover
Roadway D%ﬁg:ﬁ re
Calspan Corporation 572 Run-Off-Road Collision Avoidance
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PSU-Case No.
73-015

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Left

Driver Inattentién

Genera!l Accident Information

Date: 2-6-93 Weather: Clear/Cloudy
Time: 2000 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 4 (K) Land Use: Rural
Driver/Occupant information Vehicle Information

Driver Age: 16 Year: 1980
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Fullsize Blazer
Familiarity

with Road: Unknown ABS: No

No. of Defects: No
Occupants: 2

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 64 km/h

Cluster Variables

GV14:
GV64:
GV65:
GV66:
GV67:

01
05
12

No avoidance actions

Passing or overtaking another vehicle

This vehicle traveling off the edge of the road on the left side

No avoidance maneuver

No avoidance maneuver

Calspan Corporation
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PSU-Case No.
73-015

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in the southbound lane of a two-lane, straight and level,
rural roadway. The driver pulled to the left and entered the northbound travel lane to pass a
non-contact vehicle. While passing this vehicle, the subject driver was apparently inattentive to
the driving task and allowed the subject vehicle to drift off the left edge of the roadway. The
driver overcorrected back to the right, re-entered, crossed, and exited the right edge of the
roadway. The driver overcorrected back to the left, the vehicle yawed counterclockwise and
rolled two complete times to the right, side-over-side, coming to rest on its wheels facing in an
easterly direction. Both occupants of the vehicle were ejected during the rollover and the driver
sustained fatal injuries.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 574 Case Summary
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PSU-Case No.
73-015

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

tive - Driver Roadway ___ .
Inattentive State Alignment Straight
Pre-existing Road
Event/Condition |___ Roadway __
State Dry
Vehicle
Normal e State
b Obstacles == None
A 4
Inattentive L Shoulder =—— No

P
Controlled /

None Driver On-Road Uncontrolled = Drift

Response Dynamic State Movement

/—\ Controlled /

Deliberate Driver Off-Road Uncontrolled == Yaw

Steer Response Dynamic State Movement

A\ 4
Sg;udr&;?/ Resolution Sggg}?’fﬁé — Rollover
Crash
Calspan Corporation 576 Run-Off-Road Collision Avoidance
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PSU-Case No.
73-018

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Driver Relinquishes Steering Control - Intoxicated

General Accident Information

Date: 2-2-93
Time: 1848
Accident Type: Drive Off Road

Accident Severity: 3 (A)

Weather:

Surface Condition:
Lighting:

Land Use:

Clear/Cloudy
Dry

Daylight
Urban

Driver/Occupant Information

Vehicle Information

Driver Age: 68 Year: 1980
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Intoxicated Vehicle Model: Caprice/Impala
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 48 km/h

Cluster Variables

GV14:
GV64:
GV65:
GV66:
GV67:

01
01
13

No avoidance actions

Going straight

This vehicle traveling off the edge of the road on the right side

No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.
73-018

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling east on a dry, two-lane, undivided, level, asphalt
roadway when it crossed the right roadway edge line and struck a utility pole located 0.4 m
laterally from the barrier curb. The driver was tested for alcohol consumption and was reported
with a BAC of 0.38. The ambient conditions were clear during the dusk hours of the day. There
were no roadway obstacles or sight line restrictions. The travel lanes were marked by solid,
yellow, full barrier center lines and barrier curbs along both roadway edges. The causal factor
was driver relinquished control due to intoxication.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 578 Case Summary
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PSU-Case No.

73-018

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & e DriVEr
Incapacitated tate

Pre-existing
Event/Condition

Vehicle

Normal State

v

Relinquished Steering

Control

/—'\\P

Roadway

Alignment — Straight

|__ Roadwa

Statey — Dry

l— Obstacles = None

Shoulder == No

; Controlied /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/_\ Controlled /
None Driver Off-Road mmm—— | ncontrolled e—— Drift
Response Dynamic State Movement
M Roadway
Return to Resoluti e Frontal Impact
Roadway esolution D%prigﬁre /4
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PSU-Case No.

73-030

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Vehicle Speed - Speed and Alcohol

General Accident Information
Date: 2-1-93 Weather: Snow/Sleet/Hail
Time: 0100 Surface Condition:  Ice/Snow
Accident Type: Drive Off Road Lighting: None
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 25 Year: 1991
Driver Sex: Male Vehicle Make: Ford
Impairment: Intoxicated Vehicle Model: Ranger
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier

Slope: Grade

No. of Lanes: 3 Speed Limit: 89 km/h
Cluster Variables

GV14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GVe66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.
73-030

CAUSAL FACTOR: Vehicie Speed - Speed and Aicohol
ROADSIDE DEPARTURE. Right

The subject vehicle was traveling in the first eastbound lane of a straight and level,
six-lane, divided interstate. The driver lost directional control. The vehicle exited the right edge
of the roadway and then struck and mounted the guardrail adjacent to the south shoulder. The
vehicle came to rest straddling the guardrail facing east southeast. The vehicle reportedly
sustained damage to the undercarriage, but was repaired before inspected. The driver was
intoxicated (BAC=0.13) and was traveling at a speed which was too fast for the snow/ice covered

PLPCpn LSRN

rsral H
travei conaitions.
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PSU-Case No.

73-030

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI —— Driver

____ Roadway

State Alignment = Siraight
Pre-existing ‘
Event/Condition L Roadway __ ;- /Snow
State
Excessive —vehicle___J
Speed State
pee — Obstacles = None
v
Vehicle Speed and L Shoulder = Yes
Alcohol
PN v
. Controlled /
None Driver On-Road Uncontrolied == Long. Skid
Response Dynamic State Movement
/_\ Controlled /
Brake Driver Off-Road Uncontrolled=— Long. Skid
Response Dynamic State Movement
¢ ) Roadway
Return to Resolution Departure = Frontal Impact/
Roadway Crash Undercarriage
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PSU-Case No.

73-031

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Evasive Maneuver - Avoid Animal or Pedestrian

General Accident Information
Date: 3-7-93 Weather: Clear/Cloudy
Time: 1820 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: Unknown
Accident Severity: 3(A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 16 Year: 1991
Driver Sex: Male Vehicle Make: Hyundai
Impairment: None Vehicle Model: Excel
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 4
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 64 km/h
Cluster Variables

GV14: 07 Steering right
GV64: 01 Going straight
GVES5: 87 Animal in roadway
GV66: 1 Tracking

GV67: 4 Vehicle departed roadway

Calspan Corporation
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PSU-Case No.

73-031

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Right

The subject vehicle was proceeding in a northerly direction on a two-lane rural roadway.
The subject driver steered to the right in an evasive maneuver to avoid an animal that was
crossing the roadway from the driver’s right. The subject vehicle exited the right edge of the
roadway, proceeded through a drainage ditch, struck a tree with its left frontal area, rotated
counterclockwise around the tree, and rolled one full roll while rotating.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
73-031

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

_ Roadway

- Driver — ;
Alert State Alignment Straight
Pre-existing Road
Event/Condition L Roadway __
State Dry
Vehicle
Normal e State
— Obstacles «=— Animal
A\ 4
Evasive Maneuver L Shoulder == Yes
/_\ M
_ Controlled /
Deliberate Driver On-Road Uncontrolled = Tracking
Steer Response Dynamic State Movement
O\ Controlled /
Deliberate Driver Off-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
M Roadwa
Return to Resolution D gparvtvursé — Frontal Impact/
Roadway Crash Rollover
Calspan Corporation 588 Run-Off-Road Collision Avoidance
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PSU-Case No.
73-038

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 3-7-93 Weather: Snow/Sleet/Hail

Time: 0815 Surface Condition: Ice/Snow

Accident Type: Control/Traction Loss Lighting: Daylight

Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information

Driver Age: 43 Year: 1991

Driver Sex: Male Vehicle Make: Oldsmobile

Impairment: None Vehicle Model: Cutlass (FWD)

Familiarity

with Road: Yes ABS: No

No. of Defects: No

Occupants: 2

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 64 km/h

Cluster Variables

GV14: 10 Accelerating

GVve64: 01 Going straight

GV65; 05 This vehicle loss of control due to poor road conditions
GV66: 3 Skidding laterally - clockwise rotation

GV67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

73-038

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling east on a snow covered, two-lane, undivided, roadway
with a -3% slope. The vehicle departed the right roadside in a clockwise rotation. The vehicle
traveled approximately 12 m along the grass shoulder and struck a railroad crossing signal pole
with the left side plane. The ambient weather condition was snow. The vehicle, prior to loss of
control, had cleared a hill crest and was proceeding along a downgrade segment, approaching a
railroad grade crossing. The causal factor was driver lost directional control on road surface. The
negative slope of the roadway and the presence of the railroad crossing were also contributing

factors.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 590 Case Summary
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PSU-Case No.
73-038

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e Driver Roadway

State Alignment ~ Curve
Pre-existing Road
Event/Condition | Roadway __
State Icy/Snow
Normal —Vehicle

State
e Obstacles - None

v
Lost Directional
Control

e Shoulder == Yes

"
Controlled /

Response Dynamic State Movement

N—_

PN Controlled /

Deliberate Driver Off-Road Uncontrolled =— Yaw
Steer Response Dynamic State Movement
Return to Releution Roadway Side Impact
Roadway D%przlggre
Calspan Corporation 592 Run-Off-Road Collision Avoidance

Carnegie Mellon University Case Summary



PSU-Case No.

73-041

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Vehicle Speed - Speed and Alcohol

General Accident iInformation
Date: 3-5-93 Weather: Clear/Cloudy
Time: 1630 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 23 Year: 1992
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Other (alcoh. consumption Vehicle Model: Corvette
- BAC .06)

Familiarity

with Road: Unknown ABS: Yes

No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 64 km/h
Cluster Variables

GV14: 01 No avoidance actions
GVé64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver

GV67: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.
73-041

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling south on a dry, unlit, two-lane, undivided, asphalt
roadway with a -2% slope. The driver lost control of the vehicle and departed the right side of the
roadway. The vehicle crossed a ditch, struck a fence post, rotated clockwise and struck a tree
with the left side plane. The vehicle then continued by rotating in a counterclockwise direction
and rolling over. Police indicated the vehicle had exceeded the speed limit. The driver had
consumed an alcoholic beverage (BAC=0.06) and ingested illicit drugs prior to the crash. The
causal factor was excessive vehicle speed with contributing factors of alcohol consumption and

illicit drug use.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 594 Case Summary
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PSU-Case No.
73-041

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI  ——m griver

o

— Roadway __, Straight

tate Alignment
Pre-existing Road
Event/Condition e ROQQWAY
State Dry
Excessive —Vehicle__|
Speed State
pee e Obstacles None
A\ 4
Vehicle Speed and | Shoulder = Yes
Alcohol
/—\ Controlled /
Deliberate Driver On-Road Uncontrolled = Tracking
Steer Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled=— Yaw
Response Dynamic State Movement
M Roadwa
Return to Resolution Dgp?artur)é —— Side Impact/
Roadway Crash Rollover
Calspan Corporation 596 Run-Off-Road Collision Avoidance
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PSU-Case No.

73-043

CAUSAL FACTOR:

(R Ll L

ROADSIDE DEPARTURE: Right

Driver Relinquishes Steering Control - Physical
(seizure/passed out)

General Accident Information
Date: 3-6-93 Weather: Clear/Cloudy
Time: 1130 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 20 Yeai: 1986
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Physical Vehicle Model: Camaro
(seizure/passed out)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 4 Speed Limit: 48 km/h
Cluster Variables
GVv14: 07 Steering right
GV64: 0! Going straight
GV65: 98 Other critical precrash event
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway

Py Y o PG R §
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PSU-Case No.
73-043

CAUSAL FACTOR: Driver Relinquishes Steering Control - Physical
(seizure/passed out)

ROADSIDE DEPARTURE: Right

The subject vehicle was traveling south on a dry, four-lane, undivided, level, asphalt
roadway when the driver apparently had a seizure and departed the right roadside. The vehicle
jumped the curb, struck a row of bushes, traveled over lawns, and impacted a house. The
roadway departure occurred during daylight hours with no adverse environmental conditions.
The roadway edges were defined by mountable curbs with opposing travel directions separated
by solid barrier yellow center lines which were in poor condition. There were no lane lines
present. The causal factor was driver relinquished control of the vehicle as the result of a seizure.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 598 Case Summary
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PSU-Case No.

73-043

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

___ Roadway

b{ it — DiVEr — ,
ncapacitated State Alignment Straight
Pre-existing Road
Event/Condition . Roaaway __
State Dry
Vehicle
Normal e State
|— Obstacles === None
v
Relinquished Steering | Shoulder = Yes
Control
N7
_ Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/-\ Controlled /
None Driver Off-Road Uncontrolled== Drift
Response Dynamic State Movement
M Roadwa
Setudrn to Resolution Departuri/a — Frontal Impact
oadway Crash

Calspan Corporation 600 Run-Off-Road Collision Avoidance
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PSU-Case No.
74-002

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 1-3-93 Weather: Snow/Sleet/Hail
Time: 0030 Surface Condition:  Ice/Snow
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 66 Year: 1991
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Tempo
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 64 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 05 This vehicle loss of control due to poor road conditions
GVE66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
74-002

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding along a twisting, snow covered, two-lane, unlit
roadway. The vehicle rotated clockwise when the driver lost directional control on a patch of
ice, and exited the left side of the roadway. The vehicle's speed was 32 km/h (20 mph) in a

64 km/h (40 mph) speed zone.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 602 Case Summary
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PSU-Case No.
74-002

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DMVET

— Roadway _ -~ ...

tate Alignment
Pre-existing Road
Event/Condition | Roadway _
State Icy/Snow
Vehicle
Normal e State
— Obstacles == None
\ 4
Lost Directional L Shoulder =— Yes
Control
O\ v
, Controlled /
None Driver On-Road Uncontrolled = Yaw
Response Dynamic State Movement
/—-\ Controlled /
None Driver Off-Road Uncontrolled === Yaw
Response Dynamic State Movement
‘& ) Roadway
Return to —
Roadway Resolution D%pr:gﬁre Rollover
Calspan Corporation 604 Run-Off-Road Collision Avoidance

Carnegie Mellon University

Case Summary



PSU-Case No.
74-004

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left ’

General Accident Information

Date: 1-6-93 Weather: Clear/Cloudy

Time: 2212 Surface Condition:  Ice/Snow

Accident Type: Control/Traction Loss Lighting: Artificial lighting

Accident Severity: 4 (K) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 18 Year: 1988

Driver Sex: Male Vehicle Make: Chevrolet

Impairment: Intoxicated Vehicle Model: Cavalier

(alcohol/drugs)

Familiarity

with Road: Yes ABS: No

No. of Defects: No

Occupants: 4

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 48 km/h

Cluster Variables

GV14: 01 No avoidance actions

GV64: 01 Going straight

GVe5: 05 This vehicle loss of control due to poor road conditions
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

- 74-004

CAUSAL FACTOR: Lost Directional Control

The subject vehicle was proceeding along a residential roadway during evening hours
when it hit a patch of ice. The driver lost directional control of the vehicle which veered to the
left. The subject vehicle impacted two parked vehicles with the left side, proceeded another 15 m
down the shoulder and impacted a tree. The driver was traveling below the speed limit.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 606 Case Summary
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PSU-Case No.
74-004

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e Driver . Roadway ___ .
er State Alignment Straight
Pre-existing Road
Event/Condition L__ Roadway _.__
State Icy/Snow
Normal —=Vehicle

State
e Obstacles e None

v

Lost Directional
Control

Shoulder == Yes

"V
Controlled /

None Driver On-Road e Uncontrolled = Tracking
Response Dynamic State Movement
/\ Controlled /
Brake Driver Off-R08d e Uncontrolled == Tracking
Response Dynamic State Movement
Return to M i Roadway
Resolution Departure — Frontal Impact
Roadway Cprash
Calspan Corporation 608 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Right
General Accident Information

Date: 1-3-93 Weather: Clear/Cloudy
Time: 1815 Surface Condition:  Dry
Accident Type: Avoid Collision Lighting: None
Accident Severity: 2(B) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 42 Year: 1985
Driver Sex: Male Vehicle Make: Toyota
Impairment: None Vehicle Model: Pickup
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 40 km/h
Cluster Variables
GV14: 07 Steering right
GVv64: 13 Negotiating a curve
GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 3 Skidding laterally - clockwise rotation
GV67: 4  Vehicle departed roadway
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

75-009

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Right

The subject vehicle was proceeding along a dark, dirt and gravel roadway. The driver
steered right to avoid a deer which had leaped into the roadway. The vehicle yawed and rotated
clockwise, existing the roadway to the right.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 610 Case Summary
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PSU-Case No.

75-009

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert = Driver __ Roadway

State Alignment ~ Curve
Pre-existing Road
Event/Condition | Roadway __
Statey Dry
Normal —VehiCle

State
b Obstacles «= Animal

v
Evasive Maneuver

b Shoulder == No

"
Controlled /

Deliberate Driver On-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
/\ Controlled /
Deliberate Driver Off-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
Return t M i Roadway .
eturn 10 Resolution Departure = Side Impact/
Roadway Crash Rollover
Calspan Corporation 612 Run-Off-Road Collision Avoidance
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PSU-Case No.

75-010

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Driver Relinquishes Steering Control - Intoxicated

General Accident Information
Date: 1-1-93 Weather: Clear/Cloudy
Time: 0155 Surface Condition: Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 1(C) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 46 Year: 1977
Driver Sex: Male Vehicle Make: Oldsmobile
Impairment: Intoxicated Vehicle Model: Cutlass
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided

Slope: Level

No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University

613

Run-Off-Road Collision Avoidance

Case Summary



PSU-Case No.
75-010

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was proceeding along a two-lane trafficway. The driver relinquished
steering control and drifted off the right side of the road. The driver was intoxicated.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 614 Case Summary
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PSU-Case No.
75-010

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

HBD/DUI = Driver

State
Pre-existing
Event/Condition
Vehicle
Normal e State ——
A 4
Relinquished Steering
Control

"

Roadway
Alignment

—  Cyrve

|__ Roadwa

y —
State Dry

b Obstacles == None

e Shoulder === Yes

| Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/\ Controlled /
None Driver Off-Road Uncontrolied == Drift
Response Dynamic State Movement
 Z Road
Fl§etu(:;'n to Resolution D:Sarvtvuar)é = Frontal Impact
oadway Crash
Calspan Corporation 616 Run-Off-Road Collision Avoidance
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PSU-Case No.

75-014

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 1-2-93 Weather: Clear/Cloudy
Time: 1750 Surface Condition:  Ice/Snow
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 1(C) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 16 Year: 1988
Driver Sex: Female Vehicle Make: Buick
Impairment: None Vehicle Model: Regal
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade

No. of Lanes: 2 Speed Limit: 56 km/h

Cluster Variables

GVi14:
GV64:
GV65:
GV66:
GV67:

01
13
05

No avoidance actions

Negotiating a curve

This vehicle loss of control due to poor road conditions
No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Run-Off-Road Collision Avoidance
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PSU-Case No.

- S

75-014

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding along a rural, unlit, two-lane highway. The vehicle
contacted a patch of black ice, started to rotate counterclockwise, departed the road on the left
side and went down an embankment prior to impacting a culvert. The vehicle rolled over
one-quarter turn, coming to rest on some rocks. The driver reported a travel speed of 48 km/h

(30 mph) prior to hitting the ice.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 618 Case Summary
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PSU-Case No.
75-014

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert - Driver

_ Roadway

State Alignment — Curve
- Pre-existing o
Event/Condition ROAAWAY e J¢)/SnOW
State
Vehicle
Normal e State
e Obstacles = None
Lost Directional | Shoulder = Yes
Control
P
. Controlled /
None Driver On-Road Uncontrolled =— Yaw
Response Dynamic State Movement
/_\  Z
Controlled /
None Driver Off-Road Uncontrolled == Yaw
Response Dynamic State Movement
\ Roadway
I;g‘;udr\?v ;3 Resolution Departure = Side Impact/
Crash Rollover
Calspan Corporation 620 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left
General Accident Information

Date: 2-6-93 Weather: Clear/Cloudy
Time: 0340 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Artificial lighting
Accident Severity: 3(A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 57 Year: 1969
Driver Sex: Male Vehicle Make: Volkswagon
Impairment: Fell Asleep Vehicle Model: Beetle 1300/1500
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 2

Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Grade
No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

75-015

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling along an expressway on-ramp when the driver fell
asleep. The vehicle crossed over a raised median to the right of the road and impacted a second

vehicle.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 622 Case Summary
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PSU-Case No.
75-015

Drowsy e %ii;/teer_

Vehicle
Normal e State

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

Pre-existing
Event/Condition

\4
Relinquished Steering
Control

P

___ Roadway

Alignment — Straight

| Roadway ___
State Dry

e Obstacles == None

b Shoulder == Yes

| Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/\ Controlled /
None Driver Off-Road Uncontrolled === Drift
Response Dynamic State Movement
Return t A . Roadway .
Re Lgn ) Resolution Departure = Side Impact
oadway Crash
Calspan Corporation 624 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 1-1-93 Weather: Clear/Cloudy
Time: 1620 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 20 Year: 1980
Driver Sex: Male Vehicle Make: Subaru
Impairment: None Vehicle Model: DL/FE/G/GF/
GLF/STD
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 3
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 64 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

75-017

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling eastbound on a two-lane, mountain road. The vehicle
was approaching a left curve when the driver looked out to the right to observe the scenery. By
the time the driver looked back, the vehicle had exited the right edge of the roadway. The driver
attempted to correct back onto the road. The vehicle rotated counterclockwise and impacted a
dirt and snow mound. The impact launched the vehicle and started it rolling. The vehicle came
to rest in an ice covered stream.

Calspan Corporation 6 Run-Off-Road Collision Avoidance
Carnegie Mellon University 6 Case Summary
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PSU-Case No.

75-017
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Inattentive = DriVEr ___ Roadway ___
v State Alignment Curve
Pre-existing Road
Event/Condition ___ Roadway ___
State Dry
Vehicle
Normal e State
L— Obstacles = None
A 4
Inattentive L— Shoulder = Yes
/\ Controlled /
None Driver On-R08d o Unicontrolled = Drift
Response Dynamic State Movement
/—\ Controlled /
Deliberate Driver Off-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
Return t ¢ , Roadway .
eturn {o Resolution Departure = Side Impact/
Roadway Crash Rollover
Calspan Corporation 628 Run-Off-Road Collision Avoidance
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PSU-Case No.
75-038

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 3-1-93 Weather: Clear/Cloudy
Time: 2145 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 2(B) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 19 Year: 1974
Driver Sex: Male Vehicle Make: Ford
Impairment: Other (alcoh. consumption Vehicle Model: Mustang/

- BAC unknown) Mustang IT

Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GVv14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GVE66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

75-038

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol

ADSIDE DEPARTURE: Right

The subject vehicle was traveling ina northwesterly direction around a left curve on a dry,
lWU"ldllC, rurcu, aspuau, roau'v'v'ay with a negauve SlO‘pf‘:, full barrier center nnes, and no cugc lines.
The vehicle failed to track a sharp curve to the left, exiting the right edge of the roadway. As the
driver steered back to the left in an attempt to regain the roadway, the vehicle crossed a wide,
graveled surface, entrance to a trailer park and began yawing counterclockwise. The vehicle then
struck a large rock pile located immediately to the west of the trailer park entrance with its right
rear quarter panel. This impact reversed the vehicle's rotation from counterclockwise to
clockwise while the vehicle continued in a westerly direction in a broadside skid to the left,
straddling the westbound travel lane and the north shoulder. The vehicle exited the roadway a
second time and came to rest facing in a northerly direction straddling the north shoulder and an
adjacent grassy embankment. The driver had been drinking and was traveling at a high rate of

speed.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
75-038

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI = Driver — Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Excessive —=Yehicle
Speed State
pee . Obstacles == None
v
Vehicle Speed and | Shoulder = Yes
Alcohol
"
. Controlled /
None Drlver On'Road Uncontro"ed— Drlﬁ
Response Dynamic State Movement
/—-\ Controlled /
Deliberate Driver Off-Road Uncontrolled=—— Yaw
Steer Response Dynamic State Movement
M Roadway
Egtaudr\?véa Reso‘ution —————— Departure_ Slde ImpaCt
Crash
Calspan Corporation 632 Run-Off-Road Collision Avoidance
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PSU-Case No.
75-043

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE End Departure
General Accident Information

Date: 3-4-93 Weather: Clear/Cloudy
Time: 1525 Surface Condition: Dry
Accident Type: End Departure Lighting: Daylight
Arrnidant Qavaritu’ (AN 1 and llco- Trhan
MwwivWwire vﬁ'vlll’- - \l ll AT INA WD i vall

Driver/Occupant Information Vehicle Information
Driver Age: 64 Year: 1993
Driver Sex: Female Vehicle Make: Jeep
Impairment: None Vehicle Model: Cherokee

(1984-0n)
Familiarity
with Road: Unknown ABS: No
No. of Defects: Other Failure
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 48 km/h
Cluster Variables

GV14: 06 Steering left
GV64: 02 Slowing or stopping in traffic lane
GV65: 03 This vehicle loss of control due to disabling vehicle failure
GV66: 1  Tracking
GV67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 633 Case Summary



PSU-Case No.

75-043

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: End Departure

The subject vehicle was traveling in a southerly direction on a dry, two-lane, residential,
urban, asphalt, roadway with a negative slope, bounded by curbs, and with no surface markings.
As the vehicle approached a T-intersection, the accelerator pedal reportedly fell to the floor
resulting in sudden acceleration. The driver had intended to initiate a left turn at the intersection,
but was not able to be successfully complete this maneuver. The vehicle exited the right edge of
the intersecting roadway, impacted a house with its frontal plane, and came to rest in contact with
the house, facing in an east southeasterly direction.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
75-043

Alert e DAVEr
State

Vehicle

Other Failure e State

"

o

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

__ Roadway

Alignment ~ Straight
Pre-existing | Road
Event/Condition L Roadway __
State Dry
e Obstacles == None
\4
Vehicle Failure L Shoulder = No

Controlled /
Deliberate Driver On-Road Uncontrolled = Tracking
Steer Response Dynamic State Movement
) Controlled /
Steer & Driver Off-Road Uncontrolled == Tracking
Brake Response Dynamic State Movement
M Road
Return to Resolution oaaway ___ rmrontal Impact
Roadway D%partrL‘Jre
ras
Calspan Corporation 636 Run-Off-Road Collision Avoidance

Carnegie Mellon University

Case Summary



PSU-Case No.
75-048

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 3-7-93 Weather: Clear/Cloudy

Time: 2331 Surface Condition:  Dry

Accident Type: Control/Traction Loss Lighting: None

Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information

Driver Age: 26 Year: 1987

Driver Sex: Male Vehicle Make: Chevrolet

Impairment: Intoxicated Vehicle Model: S-10 Blazer

(alcohol/drugs)

Familiarity

with Road: Yes ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GVv14: 01 No avoidance actions
GV64: 01 Going straight
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
75-048

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was proceeding in a northerly direction on a dry, straight, two-lane,
rural, asphalt, highway with a +1% slope. The vehicle drifted off the right edge of the roadway
and traveled along the right/east shoulder for a distance of 34 m. The driver steered sharply back
to the left, the vehicle yawed counterclockwise as it reentered the roadway, and rolled twice
side-over-side to the right. The vehicle came to rest on its wheels in a gully adjacent to the west
shoulder facing southwest. The roadway was dark with white edge lines, broken yellow center
line, and no artificial lighting. The driver was intoxicated (BAC=0.31).

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

75-048
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
HBD/DUI &  amm Driver __ Roadway ___ .
Incapacitated State Alignment Straight
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Vehicle
Normal e State —— _
e Obstacles = None
v
Relinquished Steering L_ Shoulder — Yes
Control

"

; Controlled /
None Driver On'Road Uncontrolied e Drm
Response Dynamic State Movement
/\ Controlled /
Deliberate Driver Off-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
¢ Roadway
Return to Resolution = Rollover
Roadway ! D%%aa;tﬁre
Calspan Corporation 640 Run-Off-Road Collision Avoidance
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PSU-Case No.

75-055

o~

Driver Relinquishes Steering Controi - infoxicated

oft

A7 X3

r\

General Accident Information

Date: 4-3-93 Weather: Clear/Cloudy
Time: 0200 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Usa: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 21 Year: 1990
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: Intoxicated Vehicle Model: Nova/Geo Prizm
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway information
Trafficway Type Alignment: Straight
{Median): Not divided
Slope: Grade
No. of Lanes: 2 Srpar | i gn 1o
peea Limit; 8U Km/
Cluster Variables_

GV14: 01
GV64: 01
GV65: 05
GV66: 0
GVe67: 0

No avoidance actions

Going straight

This vehicle loss of control due to poor road conditions
No avoidance maneuver

No avoidance maneuver
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PSU-Case No.
75-055

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a northerly direction on a straight, wet, two-lane,
rural, asphalt, highway with a negative slope, edge lines, and full barrier center lines. The
sequence of pre-crash events is not clear; however, the vehicle yawed approximately 180 degrees
in a counterclockwise direction and exited the left edge of the roadway. The vehicle crossed the
shoulder and traversed a shallow drainage ditch proceeding rearward until the right rear quarter
panel struck a utility pole located on the far bank of the ditch. The vehicle rotated
counterclockwise off this impact and came to rest a short distance north of the pole, facing
southeast. The driver was intoxicated and relinquished steering control. The roadway was dark
and not lighted.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 642 Case Summary



ACCIDENT COLLISION DIAGRAM

PSU No. /9

Case Number - Stratum OSSJ

SHALLOW
DRAINAGE
DITCH

UTILITY POLE

— &)
v
1

RP

) RL
] E o
W m Q
v = _J
2 35
L 4 D D
v T T
» L 4 V) w
o n
> >
g <
g |6

643

Scale: 1/500




PSU-Case No.

75-055

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & e DIV g
Incapacitated tate

Pre-existing
Event/Condition

Vehicle ‘
Normal e State ——

v

_ Roadway

Alignment ~ Straight

|___ Roadway __
State Wet

e Obstacles == None

Relinquished Steering
Control

y

)

b Shoulder === Yes

Controlled /
Inadvertant Driver On-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
/\ Controlled /
None Driver Off-Road Uncontrolled = Yaw
Response Dynamic State Movement
Return t ¢ ) Roadway .
eturn to Resolution Departure = Side Impact
Roadway Crash
Calspan Corporation 644 Run-Off-Road Collision Avoidance
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PSU-Case No.

75-057

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 1-4-93 Weather: Clear/Cloudy
Time: 2030 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 1(C) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 22 Year: 1992
Driver Sex: Female Vehicle Make: Volkswagon
Impairment: None Vehicle Model: Jetta
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 72 km/h

Cluster Variables

GVvi14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver ‘
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
75-057

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a westerly direction on a dry, level, two-lane, rural,
asphalt, roadway. After exiting a curve to the right, the driver reportedly removed a pair of
eyeglasses and did not realize that the vehicle was drifting to the right. The driver could not see
without glasses. The vehicle exited the right edge of the roadway and traversed diagonally across
a negative-sloped embankment. At the base of the embankment, the driver steered back to the
left causing the vehicle to yaw counterclockwise and roll side-over-side to the right one complete
turn. The vehicle came to rest on its wheels at the base of the embankment, facing in an easterly
direction. The roadway was dark, unlighted, with edge lines, and a partial barrier center line.

Run-Off-Road Collision Avoidance

Calspan Corporation
646 Case Summary
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PSU-Case No.
75-057

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive emm DrVer ___ Roadway ___
nattentive State Alignment Curve
\ 4
Pre-existing o
Event/Condition | Roadway __
State Dry
Vehicle
Normal e State
— Obstacles === None
A 4
Inattentive Shoulder —— Yes
.V
Controlled /
Inadvertant Driver On-Road Uncontrolied == Tracking
Steer Response Dynamic State Movement
PR Controlled /
Deliberate Driver Off-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
v
I;etudrn to Resolution Sgggrvtvfr)é— Rollover
ocadway Crash
Calspan Corporation 648 Run-Off-Road Collision Avoidance
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PSU-Case No.

76-009

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Left

Evasive Maneuver - Avoid Animal or Pedestrian

General Accident Information
Date: 1-4-93 Weather: Rain
Time: 0855 Surface Condition:  Wet
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 0(0) Land Use: Rural
Driver/Occupant information Vehicle Information
Driver Age: 51 Year: 1988
Driver Sex: Male Vehicle Make: Jeep
Impairment: None Vehicle Model: Comanche
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided

Slope: Level

No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables

GV14: 08 Braking and steering left
GV64: 01 Going straight
GV65: 87 Animal in roadway
GV66: 4  Skidding laterally - counterclockwise rotation
GV67: 4 Vehicle departed roadway

Calspan Corporation

Carnegie Mellon University

Run-Off-Road Collision Avoidance
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PSU-Case No.
76-009

CAUSAL FACTOR: Evasive Maneuver - Avoid Animal or Pedestrian
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling northbound on a two-lane roadway when a deer entered
the road. The driver steered to avoid the animal and the vehicle left the road and rolled.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 650 Case Summary
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PSU-Case No.
76-009

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

State Alignment Straight
Pre-existing
Event/Condition . Roadway ___ ey
State
Vehicle
Normal e State
e Obstacles === Animal
\ 4
Evasive Maneuver Shoulder = Yes
Controlled /
Steer & Driver On-Road Uncontrolled == Yaw
Brake Response Dynamic State Movement
/—-\ Controlled /
Steer & Driver Off-Road Uncontrolled=—— Yaw
Brake Response Dynamic State Movement
v Roadway
Return to i —
A Resolution Departure Rollover
Crash
Calspan Corporation 652 Run-Off-Road Collision Avoidance
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PSU-Case No.
76-012

CAUSAL FACTOR:.

ROADSIDE DEPARTURE: Left

Vehicle Speed - Speed and Alcohol

General Accident Information

Date: 2-1-93
Time: 0213
Accident Type: Drive Off Road

Accident Severity: 2 (B)

Weather:

Surface Condition:

Lighting:
Land Use:

Rain
Wet
None

Rural

Driver/Occupant Information

Vehicle Information

Driver Age: 23 Year: 1976
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Intoxicated Vehicle Model: Camaro
(alcohol/drugs)
‘ Familiarity
Tt with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 64 km/h

Cluster Variables

GV14:
GVb4:
GV65:
GVe66:
GVe67:

01
01
06

No avoidance actions

Going straight

This vehicle loss of control due to traveling too fast for conditions

No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Carnegie Mellon University

653

Run-Off-Road Collision Avoidance

Case Summary



PSU-Case No.
76-012

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on a wet, unlit, two-lane, asphalt roadway. The driver
lost control and exited the roadway to the left side of the road. The vehicle impacted some
bushes and came to rest on the shoulder of the road. The driver had been drinking previously and
was traveling in excess of the speed limit. The roadway had no edge markings.

Run-Off-Road Collision Avoidance

Calspan Corporation
654 . Case Summary
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PSU-Case No.
_ 76-012

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

- Driver Roadway ___ j
HBD/DUI State Alignment Straight
v
Pre-existing
—_ Event/Condition . Readway _
State

Excessive ——=vehicle__

State
Speed l—— Obstacles = None
A\ 4
Vehicle Speed and L Shoulder == No
Alcohol
"
Controlled /
Inadvertant Driver On-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled=— Yaw
Response Dynamic State Movement
Return to Y i Roadway
Resolution Departure = Frontal Impact
Roadway Crash
Calspan Corporation 656 Run-Off-Road Collision Avoidance
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PSU-Case No.

76-013

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 1-4-93 Weather: Snow/Sleet/Hail
Time: 0055 Surface Condition:  Ice/Snow
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 2 (B) Land Use: Rural
Driver/Occupant iInformation Vehicle Information
Driver Age: 20 Year: 1989
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Intoxicated Vehicle Model: C, K, R, V-series
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: ]
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GV14:
GV64:
GV65:
GV66:
GV67:

01
13
05

No avoidance actions

Negotiating a curve

This vehicle loss of control due to poor road conditions
No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Run-Off-Road Collision Avoidance
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CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling along a two-lane, mountainous roadway. The driver
claimed to hit a patch of ice. The vehicle slid off the roadway, went down into a ditch, and
impacted a ridge. The driver had been drinking and was speeding.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 658 Case Summary
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PSU-Case No.
76-013

S

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI = Driver e ROGAWAY
v State Alignment Curve
Pre-existing
Event/Condition | Roadway . jo)/Snow
State
Excessive - ehicle
Speed State
pee e Obstacles == None
\ 4
Vehicle Speed and Shoulder =— No
Alcohol
PN
Controlled /
None Driver On-Road Uncontrolled == Yaw
Response Dynamic State Movement
/\ Controlled /
None Driver Off-Road Uncontrolled=— Yaw
Response Dynamic State Movement
v Roadway
Setudrn to Resolution Departure = Rollover
caaway Crash
Calspan Corporation 660 Run-Off-Road Collision Avoidance
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PSU-Case No.

76-015

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 2-2-93 Weather: Rain
Time: 2215 Surface Condition: Wet
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 25 Year: 1988
Driver Sex: Male Vehicle Make: Pontiac
Impairment: None Vehicle Model: Unknown
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided

Slope: Level

No. of Lanes: 2 Speed Limit: 80 km/h
Cluster Variables

GV14: 03 Braking (lockup)
GV64: 02 Slowing or stopping in traffic lane
GV6S: 05 This vehicle loss of control due to poor road conditions
GV66: 2  Skidding longitudinally - less than 30 degrees rotation
GVe67: 4  Vehicle departed roadway

Calspan Corporation

Run-Off-Road Collision Avoidance
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PSU-Case No.
76-015

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Right

The subject vehicle was proceeding along a wet, dark and unlit, mountainous roadway.
The driver lost control due to the wet surface, applied the vehicle's brakes, and was unable to
regain control. The vehicle exited the roadway on the right side, traveled into a gully, impacted
rocks, and flipped onto the roof. The driver was traveling to work along a familiar route and was
proceeding faster than was prudent.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 662 Case Summary
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PSU-Case No.
76-015

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert - Driver

Roadway

— Alignment ~ Straight

State
Pre-existing
Event/Condition
Vehicle____]
Normal — State
7
Lost Directional
Control

/’"\v

|___ Roadway _
State Wet

e Obstacles e None

Shoulder === Yes

; Controlled /
Brake Driver On-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
/"_\ v
| Controlled /
Brake Driver Off-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
Return t v . Roadway
eturn 1o Resolution Departure = Frontal Impact/
Roadway Crash Rollover
Calspan Corporation 664 Run-Off-Road Collision Avoidance
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PSU-Case No.
76-037

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 3-7-93 Weather: Clear/Cloudy
Time: 0655 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 2(B) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 30 Year: 1991
Driver Sex: Female Vehicle Make: Subaru
Impairment: Other (driver fatigued) Vehicle Model: Legacy
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2

Roadway Information

Traffieway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 72 km/h

Cluster Variables

GVv14: 01 No avoidance actions
GV64: 01 Going straight
GV6S: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
76-037

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling along a left curve on a dry, two-lane, undivided, asphalt,
rural roadway with a slope of -3%., The vehicle departed the right road edge, re-entered the travel
lanes, crossing over to the left side of the road, and impacting the ditch embankment beyond the
road edge. The curved road segment preceding the initial road departure was superelevated
approximately 3%. The driver was reported by the police to have been fatigued and driving to
fast for conditions. It appeared that the vehicle drifted over the right road edge line and that the
driver then over corrected to the left causing a counterclockwise rotation. There were no adverse
weather conditions and the road edge lines and full barrier yellow center lines were in new
condition. The causal factor was driver was inattentive to driving task and drifted off roadway
with mental fatigue and excessive vehicle speed for curve as contributing factors.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
76-037

%
3

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive = Driver __ Roadway ___
nattentive State Alignment Curve
Pre-existing Road
Event/Condition . RO3away
State Dry
Excessive —ehiclE
Speed State
pee b Obstacles == None
v
Inattentive L Shoulder = Yes
/_\ M
_ Controlled /
None Driver On-Road Uncontrolled =— Drift
Response Dynamic State Movement
/\ Controlled /
Deliberate Driver Off-Road Uncontrolied == Yaw
Steer Response Dynamic State Movement
Return to Res;uﬁon goadrvtv & —— Rollover
Roadway eparture
Crash
Calspan Corporation 668 Run-Off-Road Collision Avoidance
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PSU-Case No.

76-039

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Driver Relinquishes Steering Control - Intoxicated

General Accident Information

Date: 3-7-93 Weather: Clear/Cloudy
Time: 2250 Surface Condition:  Dry
Accident Type: Parked Vehicle Lighting: None
Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 30 Year: 1965
Driver Sex: Male Vehicle Make: Ford
Impairment: Other (alcoh. consumption Vehicle Model: Thunderbird
- BAC unknown)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GV14:
GVv64:
GV65:
GV66:
GV67:

01
09
13

No avoidance actions

Turning right

This vehicle traveling off the edge of the road on the right side
No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Run-Off-Road Collision Avoidance
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PSU-Case No.
76-039

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling east on a dark, two-lane, undivided, straight, urban,
level, dry, asphalt roadway with no overhead illumination. The vehicle drifted off the right side
of the road and struck the rear of a parked pickup truck. The police cited the driver with DWI.
The driver stated he had been working hard all day and fell asleep prior to drifting off the road.
The roadway markings consisted of only a broken yellow center line which was in poor
condition. There were no sight line restrictions or road obstacles impeding the driver. The causal
factor was intoxication. A contributory factor may have been fatigue.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
76-039

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & == Driver

[ Alignment

Roadway __ Straight

| Roadwa

Y —
State Dry

e Obstacles == None

Shoulder == Yes

Incapacitated State
Pre-existing
Event/Condition
Vehicle
Normal eem= State
v
Relinquished Steering
Control

/"\v

. Controlled /
None Driver On-R08d e Uncontrolled === Drift
Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road e Uncontrolled = Drift
Response Dynamic State Movement
i . Roadway
Eetudrn to Resolution Departure = Frontal Impact
caaway Crash
Calspan Corporation 672 Run-Off-Road Collision Avoidance
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PSU-Case No.

76-103

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 9-7-93 Weather: Clear/Cloudy

Time: 2058 Surface Condition:  Dry

Accident Type: Drive Off Road Lighting: Artificial lighting

Accident Severity: 1(C) Land Use: Urban
Driver/Occupant Information Vehicle information

Driver Age: 46 Year: 1985

Driver Sex: Female Vehicle Make: Chevrolet

Impairment: Other (driver fatigued) Vehicle Model: G-series van

Familiarity

with Road: Yes ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GV14: 01 No avoidance actions

GV64: 01 Going straight

GV65: 13 This vehicle traveling off the edge of the road on the right side
GVé66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
76-103

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling south on a wide, dry, two-lane, undivided, level, urban,
asphalt roadway which was illuminated by overhead street lights. The vehicle drifted off the
right road edge and struck a horizontal gas line which was located parallel to the road and
spanned a narrow canal. The driver was tired and looked down causing the vehicle to depart the
road. There were no adverse weather conditions or sight line restrictions to impede the driver's
vision. The center of the road was defined by full barrier yellow center lines which were in new
condition. The road edges looked like painted lines. There were no delineators or reflective road
markers. The causal factor was driver inattentive to the driving task.

Calspan Corporation 674 Run-Off-Road Collision Avoidance
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PSU-Case No.

76-103

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive emmm DIVOr e

___ Roadway

State Alignment —— Straight
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Vehicle
Normal e State
— Obstacles «== None
\ 4
Inattentive L Shoulder == No

P

. Controlled /
None Driver On-Road Uncontrolied s Drlﬁ
Response Dynamic State Movement
/_\ Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
M Roadway
Return to Resoluti - Frontal Impact
Roadway esolution D%ﬁ:gﬁre p
Calspan Corporation 676 Run-Off-Road Collision Avoidance
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PSU-Case No.
78-045

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 4-6-93 Weather: Clear/Cloudy
Time: 2230 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 3 (A) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 26 Year: 1983
Driver Sex: Male Vehicle Make: Toyota
Impairment: Intoxicated Vehicle Model: Pickup

(alcohol/drugs)
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 80 km/h
Cluster Variables

GV14: 01 No avoidance actions

GV64: 01 Going straight
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0

No avoidance maneuver

GV67: 0 No avoidance maneuver

Run-Off-Road Collision Avoidance

Calspan Corporation
677 Case Summary
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PSU-Case No.

78-045

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in an easterly direction on a rural, two-lane, level,
gravel roadway during evening hours in an 80 km/h speed zone. The roadway was dry, straight,
unlighted, and the ambient weather condition was clear. The subject driver was intoxicated and
traveling at a high rate of speed. He allowed the subject vehicle to drift to the left and exit the
north edge of the roadway. The subject vehicle subsequently yawed in a counterclockwise
direction and rolled side-over-side to the right. The vehicle rolled one-half roll and came to rest
on it’s roof. The causal factor was driver intoxication and vehicle speed.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
78-045

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Roadway

State Alignment Straight
Pre-existing Road
Event/Condition e NOAWAY
State Dry
Excessive —Vehicle
Speed State
pee b Obstacles —== None
\ 4
Vehicle Speed and Shoulder == Yes
Alcohol

PN

. Controlled /
None Driver On-Road Uncontrolled == Drift

Response Dynamic State Movement

/—\ Controlled /

None Driver Off-Road Uncontrolled = Yaw
Response Dynamic State Movement
‘L Roadwa
setudrn to Resolution Departur}; — Rollover
caaway Crash
Calspan Corporation 680 Run-Off-Road Collision Avoidance
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PSU-Case No.
78-048

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 4-2-93 Weather: Clear/Cloudy
Time: 1520 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant information Vehicle Information
Driver Age: 28 Year: 1981
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: None Vehicle Model: C,K, R, V-series
Familiarity
with Road: Unknown ABS: No
No. of Defects: Tire Blowout
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided

Slope: Level

No. of Lanes: 2 Speed Limit: 80 km/h

Cluster Variables

GV14:
GV64:
GV65:
GV66:
GV67:

01
01
01

No avoidance actions

Going straight

This vehicle loss of control due to blow out or flat tire
No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.
78-048

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling along a rural, level, two-lane, asphalt roadway when the
left front tire blew out. The driver lost control of the vehicle which started to spin
counterclockwise. The vehicle departed the road to the left when its tires dug in and the vehicle
overturned. The vehicle came to rest facing north, on the its top.

Calspan Corporation 682 Run-Off-Road Collision Avoidance
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PSU-Case No.

78-048
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Alert = Driver . Roadway ___ .
“ State Alignment Straight
Pre-existing Road
Event/Condition L Roadway ___
State Dry
Tire Blowout —="€hiClE

State
l— Obstacles == None

A\ 4
Vehicle Failure

b Shoulder == Yes

/—_\ Controlled /

None Driver On-Road Uncontrolled = Yaw

Response Dynamic State Movement
/_\ Controlled /

None Driver Off-Road Uncontrolled = Yaw
Response Dynamic State Movement
J( . Roadway

Return to Resolution - Rollover
Roadway I D%prggﬁ re
Calspan Corporation 684 Run-Off-Road Collision Avoidance
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PSU-Case No.
78-049

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 4-1-93 Weather: Clear/Cloudy
Time: 1545 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 1(C) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 38 Year: 1988
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: Ranger
Familiarity
with Road: Yes ABS: No
No. of Defects: Other Failure
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided

Slope: Level

No. of Lanes: 2 Speed Limit: 80 km/h
Cluster Variables

GV14: 03 Braking (lockup)
GV64: 01 Going straight
GV65: 03 This vehicle loss of control due to disabling vehicle failure
GV66: 3 Skidding laterally - clockwise rotation
GV67: 4  Vehicle departed roadway

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.

78-049

CAUSAL FACTOR: Vehicle Failure
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling westbound on a dry, level, two-lane, rural, asphalt
roadway. The driver reported that the vehicle's transmission seized. The driver applied the
brakes and caused lock-up. The vehicle departed the roadway on the right side and overturned.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 686 Case Summary



ACCIDENT COLLISION DIAGRAM

PSU No. /8

Case Number ~ Stratum 049F

OPEN FIELD

ogem g W]
-

2

O

3-6m DROP OFF - CULVERT

~r

———

-

O (O

NEWLY GRADED SHOULDER

=

OO

GRAVEL ROAD

\

687

Scale: 1/500




PSU-Case No.

78-049

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DIVEN ___ Roadway

State Alignment — Straight
Pre-existing Road
Event/Condition | Roadway __
State Dry
: Vehicle ‘
Other Failure e State
— Obstacles = None
v
Vehicle Failure | Shoulder = Yes

/—\ Controlled /
Brake Driver On-Road Uncontrolled == Yaw

Response Dynamic State Movement

Y

i Controlled /
Brake Driver Off-Road  cemmmmmm——e Uncontrolied=— Yaw

Response Dynamic State Movement

M Roadway

gg;ugcv ;3 Resolution Departure — Rollover
Crash
Calspan Corporation 688 Run-Off-Road Collision Avoidance
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PSU-Case No.

78-050

CAUSAL FACTOR:. Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE Right
General Accident Information
Date: 5-7-93 Weather: Clear/Cloudy
Time: 0203 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Unknown
Accident Severity: 3 (A) Land Use: Rural

Driver/Occupant Information

Vehicle Information

Driver Age: 23 Year: 1993
Driver Sex: Male Vehicle Make: Toyota
Impairment: Fell Asleep Vehicle Model: Pickup
Familiarity
with Road: Yes ABS: Unknown
No. of Defects: No
Occupants: 1
Roadway Information
Trafficeway Type Alignment: Straight
(Median): Not divided
Slope: Level

No. of Lanes: 2 Speed Limit: 80 km/h

Cluster Variables

GVv14: 01 No avoidance actions

GV64: 01 Going straight

GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver

GV67: 0 No avoidance maneuver

Calspan Corporation
Carnegie Mellon University
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PSU-Case No.

78-050

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling eastbound on a level, two-lane, rural, asphalt roadway.
The subject driver fell asleep at the wheel and exited the roadway on the right. The vehicle struck
a guardrail and continued forward. The vehicle vaulted off a drop into a dry wash.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

78-050
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
D — Driver ___ Roadway ___ :
rowsy State Alignment Straight
Pre-existing Road
Event/Condition |___ Roadway __
State Dry
Vehicle____J
Normal e State
— Obstacles = None
v
Relinquished Steering Shoulder == Yes
Control

/’_\y

; Controlled /
None Driver On-Road Uncontrolied = Drift
Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled=— Drift
Response Dynamic State Movement
v
Return to Resolution Sgsgrvtvuar% — Frontal Impact/
Roadway Crash Rollover
Calspan Corporation 692 Run-Off-Road Collision Avoidance
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PSU-Case No.

78-052

CAUSAL FACTOR! Driver Inattention
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 3-4-93 Weather: Clear/Cloudy
Time: 0315 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Unknown
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 19 Year: 1993
Driver Sex: Male Vehicle Make: Mazda
Impairment: None Vehicle Model: Pickup
Familiarity
with Road: Yes ABS: Unknown
No. of Defects: No
Occupants: 2

Roadway Information

Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 2 Speed Limit: 105 km/h

Cluster Variables

GV14: 0! No avoidance actions

GV64: 01 Going straight

GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation ‘ Run-Off-Road Collision Avoidance
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PSU-Case No.
78-052

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling westbound on a dry, level, two-lane, divided, rural,
asphalt, interstate roadway. The driver was talking to the passenger when the vehicle drifted off
the left side of the roadway. The driver overcorrected to the right causing the vehicle to spin.
The vehicle re-entered the road, overturned and struck a right of way fence.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

78-052
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segment
Inattentive —— Driver ___ Roadway ___ .
State Alignment Straight
Pre-existing Road
Event/Condition |__ Roadway __
State Dry
Vehicle
Normal e State
}—- Obstacles === None
\4
Inattentive — Shoulder — Yes
/—_\ Controlled /
None Driver On-Road Uncontrolied=— Drift
Response Dynamic State Movement
Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
Return to ReS;ution S oadr\;v Y —— Rollover
Roadway eparture
Crash
Calspan Corporation 696 Run-Off-Road Collision Avoidance
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PSU-Case No.
78-055

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE. Right
General Accident Information
Date: 4-3-93 Weather: Clear/Cloudy
Time: 1330 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 25 Year: 1981
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Citation
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment; Curve Left
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 72 km/h
Cluster Variables

GV14: 01 No avoidance actions
GVé64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GVE67: 0 No avoidance maneuver

Caispan Corporation

Carnegie Mellon University 697

Himlmon Avsmiolnmnann

| = PRGN B o PN . .
nRoOau LOHTIOIVIT mvuldalive

Case Summary



PSU-Case No.
78-055

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling north on a dry, level, two-lane, undivided, rural, asphalt
roadway when the driver became distracted by a child passenger. As the driver looked at the
child, the vehicle departed the road, traveled across the shoulder and dropped off the pavement
onto the gravel area adjacent to the shoulder. The driver reacted by steering to the left. The
vehicle rotated in a counterclockwise direction and struck the blunt end of a break away W-beam
guardrail with the vehicle's right side plane. There were no adverse weather conditions or sight
line restrictions. The road edges were marked by solid white lines in new condition and full
barrier yellow lines also in new condition. The causal factor was driver inattention to driving task
due to looking at a child passenger which allowed the vehicle to drift off the road.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

78-055

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Inattentive e DiVEr

State
Pre-existing
Event/Condition
Vehicle
Normal e State

\/

Inattentive

/\V

_ Roadway

Alignment ~— Straight

___ Roadway _
State Dry

e Obstacles «== None

L Shoulder == Yes

' Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/—\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
v Roadway
ggm ;3 Resolution Decpartﬁre — Side Impact
ras
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PSU-Case No.

78-063

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: End Departure

General Accident Information

Date: 6-7-93 Weather: Clear/Cloudy
Time: 1643 Surface Condition:  Dry
Accident Type: End Departure Lighting: Daylight
Accident Severity: 2 (B) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 22 Year: 1987
Driver Sex: Male Vehicle Make: Oldsmobile
Impairment; Other (alcoh. consumption Vehicle Model: Delta 88
- BAC unknown)
o Familiarity

R with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GV14: 03 Braking (lockup)

GV64: 01 Going straight

GV65: 14 This vehicle traveling off an end departure
GV66: 1  Tracking

GV67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
78-063

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: End Departure

The subject vehicle was proceeding in an easterly direction during daylight hours on a
level, two-lane, urban, asphalt, residential street with edge lines and a solid yellow center line.
The driver apparently was not aware that the roadway ended at an L-intersection with a
north/south roadway. As the vehicle approached the intersection, the driver applied heavy brake
pedal pressure. The vehicle skidded straight forward 12 m, exited the east edge of the
intersection, struck and penetrated a wooden barricade, and then vaulted 24 m into a deep
drainage ditch. The vehicle apparently rolled during the vault and came down on its top in the
drainage ditch. The vehicle slid a short distance and came to rest, upside down, facing in a
southerly direction. The driver had been drinking and was traveling at a high rate of speed. The
investigating officer estimated the vehicle's speed at 114 km/h (71 mph) in a 40 km/h (25 mph)
speed zone.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
78-063

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI == Driver _ Roadway ___ .
State Alignment Straight
Pre-existing Road
Event/Condition . ROQCGWAY
State Dry
Excessive —Vehicle
Speed State
pe b Obstacles —— None
\ 4
Vehicle Speed and L Shoulder =— No
Alcohol
/\ Controlled /
Brake Driver On-Road Uncontrolled = Long. Skid
Response Dynamic State Movement
Nl Y
_ Controlled /
Brake Driver Off-Road Uncontrolled=— Long. Skid
Response Dynamic State Movement
v
Return to Resolution Sgsgn’fr\é e Frontal Impact/
Roadway Crash Rollover
Calspan Corporation 704 Run-Off-Road Collision Avoidance
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PSU-Case No.
78-072

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Right

General Accident Information
Date: 5-6-93 Weather: Clear/Cloudy
Time: 0930 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 28 Year: 1980
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: F-series pickup
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided

Slope: Level

No. of Lanes: 2 Speed Limit: 80 km/h
Cluster Variables

GV14: 07 Steering right
GVv64: 05 Passing or overtaking another vehicle
GV65: 04 This vehicle loss of control due to non-disabling vehicle problem
GV66: 3 Skidding laterally - clockwise rotation
GV67: 4  Vehicle departed roadway
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PSU-Case No.

78-072

CAUSAL FACTOR: Vehicle Speed - Unsafe Driving Act
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling south on a dry, level, two-lane, rural, asphalt roadway.
The driver attempted to a pass a non-contact vehicle when another non-contact vehicle was seen
coming from the other direction. The driver accelerated, pulled right and lost control of the
vehicle which departed the right side of the roadway and rotated clockwise. The vehicle hit a

culvert and flipped.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
78-072

Vehicle Dynamic Scenario

Vehicle Traveling Along

Roadway Segment

Alert  wmmm DNIVET

Roadway _ Straight

tate [ Alignment
Pre-existing Road
Event/Condition . ROawWay
State Dry
Excessive ——Yehicle
d State
Spee e Obstacles == None
\ 4
Vehicle Speed - Shoulder = Yes
Unsafe Driving Act
PN
Controlled /

Deliberate Driver On-Road Uncontrolled == Yaw

Steer Response Dynamic State Movement

/—\ Controlled /

Deliberate Driver Off-Road Uncontrolled = Yaw

Steer Response Dynamic State Movement

M . Roadway ,
Eetuc;n to Resolution Departure = Side Impact
oadway Crash
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PSU-Case No.

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 5-7-93 Weather: Clear/Cloudy
Time: 2055 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 28 Year: 1969
Driver Sex: Male Vehicle Make: Mercury
Impairment: Fell Asleep Vehicle Model: Montego
Familiarity
with Road: No ABS: No
No. of Defects: No
Occupants: 4

Roadway Information

Trafficway Type Alignment; Straight
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 105 km/h

Cluster Variables

GV14: 07 Steering right
GV64: 01 Going straight
GVe65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 3 Skidding laterally - clockwise rotation

GV67: 4  Vehicle departed roadway

Run-Off-Road Collision Avoidance
Case Summary

Calspan Corporation
Carnegie Mellon University 709



PSU-Case No.

78-073

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling westbound on a dry, two-lane, divided, rural, asphalt
interstate with a negative slope. The subject driver fell asleep, steered right, and exited the
roadway on the right. The vehicle struck an embankment, became airborne and landed on the left

rear portion of the vehicle.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 710 Case Summary
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PSU-Case No.
78-073

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

D = Driver ___ Roadway ___ :
rowsy State Alignment Straight
Pre-existing Road
Event/Condition e ROQCGWAY
State Dry
Normal —Vehicle

State
e Obstacles == None
\ 4
Relinquished Steering L Shoulder = Yes
Control

Y
Controlled /

Inadvertant Driver On-Road Uncontrolled=— Tracking
Steer Response Dynamic State Movement
‘R Controlled /

None Driver Off-Road Uncontrolled es= Yaw
Response Dynamic State Movement
V Roadway

Eetudra’ ;o Resolution Departure = Rollover
oacway Crash
Calspan Corporation 712 Run-Off-Road Collision Avoidance

Carneaie Mellon Universitv Case Summarv



PSU-Case No.
78-079

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 7-2-93 Weather: Clear/Cloudy

Time: 1235 Surface Condition: Dry

Accident Type: Control/Traction Loss Lighting: Daylight

Accident Severity: 0(0) Land Use: Rural
Driver/Occupant Information Vehicle Information

Driver Age: 34 Year: 1991

Driver Sex: Male Vehicle Make: Nissan/Datsun

Impairment: None Vehicle Model: 200SX /240SX

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Grade
No. of Lanes: 2 Speed Limit: 105 km/h

Cluster Variables

GVv14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 12 This vehicle traveling off the edge of the road on the left side
GVE66: 0 No avoidance maneuver
GVe67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

78-079

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling along a dry, divided, two-lane, rural, asphalt interstate
roadway. The driver lost control of the vehicle while looking for something. The driver

overcorrected, spun the vehicle, and hit a guardrail.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 714 Case Summary
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PSU-Case No.
78-079

Vehicle Dynamic Scenario

Vehicle

Traveling Along

Roadway Segment

Inattentive e OTVE!

__ Roadway

State Alignment —— Straight
Pre-existing Road
Event/Condition ___ Roadway _
State Dry
\ehicle J
Normal e State
— Obstacles == None
\4
Inattentive | Shoulder — Yes

"

] Controlled /
Inadvertant Driver On-Road Uncontrolied == Tracking
Steer Response Dynamic State Movement
/_\ Controlled /
Deliberate Driver Off-R080 e Uncontrolled == Yaw
Steer Response Dynamic State Movement
Return to Releuﬁon DRoadrthay - Side Impact
Roadway %agsﬁre
Calspan Corporation 716 Run-Off-Road Collision Avoidance
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PSU-Case No.
79-015

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 1-5-93 Weather: Clear/Cloudy

Time: 2355 Surface Condition: ~ Wet

Accident Type: Drive Off Road Lighting: Artificial lighting

Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 63 Year: 1975

Driver Sex: Male Vehicle Make: Cadillac

Impairment: Intoxicated Vehicle Model: DeVille/

(alcohol/drugs) Fleetwood

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Flush or curb
Slope: Grade
No. of Lanes: 1 Speed Limit: 80 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 15 Merging
GV65: 12 This vehicle traveling off the edge of the road on the left side
GV66: 0 No avoidance maneuver
GVve67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
79-015

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a southeasterly direction on a wet, lighted, one-lane,
superelevated, concrete, entrance ramp with edge lines. The driver attempted to merge onto a
freeway and allowed the vehicle to drift to the left, override a raise zone area, cross three
southbound travel lanes of the freeway, and then to strike a concrete median barrier with the left
frontal plane. The vehicle slid a short distance along the barrier and came to rest facing south
southeast, adjacent to the barrier, in the breakdown lane. The driver was intoxicated

(BAC=0.14).

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 718 Case Summary
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PSU-Case No.

79-015

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & == Driver ___ Roadway ___
Incapacitated State Alignment Curve
Pre-existing
Event/Condition | RoadWay e et
State
Normal —=VehiCle

State
e Obstacles === None

\ 4
Relinquished Steering
Control

b Shoulder == Yes

PR \
Controlled /

None Driver On'Road Uncontro"ed— Drlﬁ
Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road ———— Uncontro"ed-— Tracking
Response Dynamic State Movement
M Road
Return to RESOIULION e Dg aarvt\ljrsé = Frontal Impact
Roadway Cprash
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

79-016

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 1-4-93 Weather: Rain
Time: 0450 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 0(0) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 48 Year: 1987
Driver Sex: Male Vehicle Make: Dodge
Impairment: None Vehicle Model: Unknown

(light truck)
. Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2
Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 4 Speed Limit: 89 km/h
Cluster Variables

GV14: 99 Unknown
GV64: 01 Going straight
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 9  Precrash stability unknown
GV67: 9 Directional consequences unknown

Calspan Corporation

Run-Off-Road Collision Avoidance

Carnegie Mellon University 721

Case Summary



PSU-Case No.
79-016

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling through rain in the third northbound travel lane of a wet,
level, eight-lane, divided, concrete, interstate route with edge lines and lane lines. The vehicle
hydroplaned in an accumulation of water causing the driver to lose directional control. The
vehicle skidded to the left, struck a concrete median barrier with its left frontal area, and then
deflected back into the roadway. The vehicle came to rest straddling two lanes facing in a
northeasterly direction.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 722 Case Summary
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PSU-Case No.
79-016

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Roadway

[ Alignment =~ Straight

Alert = Driver
State
Pre-existing

Event/Condition
Vehicle
NOrmal e State

\ 4
Lost Directional
Control

— "

| Roadway __
State Wet

e Obstacles «== None

Shoulder == Yes

. Controlled /
None Driver On-Road e Uncontrolled == Long. Skid
Response Dynamic State Movement
/_\ Controlled /
Brake Driver Off-R08d e Uncontrolled = Long. Skid
Response Dynamic State Movement
M Roadwa
I;etucll'n to Resolution Dgpartur}:e — Frontal Impact
oaaway Crash
Calspan Corporation 724 Run-Off-Road Collision Avoidance
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PSU-Case No.
79-023

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 2-1-93 Weather: Clear/Cloudy

Time: 0200 Surface Condition; Dry

Accident Type: Drive Off Road Lighting: Artificial lighting

Accident Severity: 4(K) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 30 Year: 1983

Driver Sex: Male Vehicle Make: Nissan/Datsun

Impairment: Intoxicated Vehicle Model: Z-car, ZX

(alcohol/drugs)

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GV14: 07 Steering right

GV64: 13 Negotiating a curve

GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 1  Tracking

GV67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 725 Case Summary



PSU-Case No.
79-023

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a northerly direction around an S-curve on a
two-lane, urban, residential street. The driver successfully negotiated the first half of the curve to
the left but then struck and mounted the west curb causing the vehicle to vault and rotate
clockwise. After exiting the roadway, the airborne vehicle struck a street sign and a 1 m diameter
tree, located 1 meter west of the curb line, with its left door and C-pillar area. The vehicle had
rotated nearly 90 degrees clockwise to its path of travel at the point of impact with the tree.
Following this impact, the vehicle reversed rotation and rotated nearly 180 degrees
counterclockwise while rolling onto its top. The vehicle came to rest a short distance north of the
tree, straddling the west curb line, facing west southwest. The driver was intoxicated
(BAC=0.24) and was traveling at a high rate of speed in a 40 km/h (25 mph) speed zone.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 726 Case Summary
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PSU-Case No.
79-023

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

__ Roadway

HBD/DUI e Driver -
State Alignment Curve
Pre-existing Road
Event/Condition | Roadway ___
State Dry
Excessive —=Vehicle___
Speed State
pee — Obstacles === None
A\ 4
Vehicle Speed and
— Shoulder = No
Alcohol
/\ M
. Controlled /
Deliberate Driver On-Road Uncontrolled = Tracking
Steer Response Dynamic State Movement
/-\ Controlled /
Deliberate Driver Off-Road Uncontrolled e Yaw
Steer Response Dynamic State Movement
Return to ResZIution g oadr‘f: A . Side Impact
Roadway Sparture
Crash
Calspan Corporation 728 Run-Off-Road Collision Avoidance
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PSU-Case No.

79-050

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 2-7-93 Weather: Clear/Cloudy

Time: 0120 Surface Condition:  Wet

Accident Type: Drive Off Road Lighting: Artificial lighting

Accident Severity: 0(0) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 30 Year: 1964

Driver Sex: Male Vehicle Make: Chevrolet

Impairment: Fell Asleep Vehicle Model: C, K, R, V-series

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Level
No. of Lanes: 7 Speed Limit: 56 km/h

Cluster Variables

GVv14: 01 No avoidance actions
GV64: 01 Going straight
GV6S5: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
79-050

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling along a seven-lane, undivided, two way, urban roadway.
The driver fell asleep at the wheel. The vehicle ran off the right side of the road and impacted a
breakaway pole. The vehicle came to rest at the impact location.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 730 Case Summary
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PSU-Case No.
79-050

L

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Dro e DIVET ___ Roadway ___ .
wsy State Alignment Straight
Pre-existing Road
Event/Condition |__ Roadway _
State Dry
Vehicle
Normal e State
L. Obstacles === None
4
Relinquished Steering L Shoulder === Yes
Control

"

) Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
/—_\ Controlled /
None Driver Off-Road Uncontrolled=—— Drift
Response Dynamic State Movement
R v ) Roadway
eturn to Resolution Departure = Frontal Impact
Roadway Cprash
Calspan Corporation 732 Run-Off-Road Collision Avoidance
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PSU-Case No.

81-010

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 1-3-93 Weather: Unknown
Time: 2100 Surface Condition:  Wet
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 22 Year: 1989
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: None Vehicle Model: Spectrum
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h

Cluster Variables

GV14: 07 Steering right

GV64: 13 Negotiating a curve
GVES5: 13 This vehicle traveling off the edge of the road on the right side
GV66: 1 Tracking

GV67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 733 Case Summary



PSU-Case No.
81-010

CAUSAL FACTOR: Vehicle Speed - Excessive
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a wet, lit, two-lane, rural roadway during the
evening hours. The vehicle started to fishtail and the driver tried to correct. The vehicle exited
the road to right and impacted a tree. The driver was proceeding along the road at 98 km/h
(60 mph) in a 56 km/h (35 mph) speed zone. The driver was familiar with roadway.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 734 Case Summary
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PSU-Case No.

81-010

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DIVEr e — Roadway __
er State Alignment Curve
Pre-existing
Event/Condition . Roadway . e
State
Excessive ——Yehicle__
Speed State
pee — Obstacles == None
v
Vehicle Speed | Shoulder == Yes

/—\ Controlled /

Deliberate Driver On-Road Uncontrolled = Tracking
Steer Response Dynamic State Movement
: /_\ Controlled /
Deliberate Driver Off-Road Uncontrolled s Tracking
Steer Response Dynamic State Movement
Return t A ) Roadway
eturn to Resolution Departure — Frontal Impact
Roadway Cprash
Calspan Corporation 736 Run-Off-Road Collision Avoidance
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PSU-Case No.

81-013

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -

Same Travel Direction

ROADSIDE DEPARTURE: Left

General Accident Information

Date: 1-3-93 Weather: Rain
Time: 0635 Surface Condition:  Wet
Accident Type: Drive Off Road Lighting: None
Accident Severity: 0(0) Land Use: Rural

Driver/Occupant Information Vehicle Information
Driver Age: 32 Year: 1989
Driver Sex: Female Vehicle Make: Honda
Impairment: None Vehicle Model: Civic/CRX
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1

Roadway Information
Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Grade
No. of Lanes: 2 Speed Limit: 89 km/h
Cluster Variables

GV14: 06 Steering left
GV64: 16 Successful avoidance of previous event
GV65: 60 Other vehicle encroaching into lane from adjacent lane (same direction) over left lane line
GV66: 1 Tracking
GV67: 4  Vehicle departed roadway

Calspan Corporation

Run-Off-Road Collision Avoidance

Carnegie Mellon University 737 Case Summary



PSU-Case No.
81-013

CAUSAL FACTOR: Evasive Maneuver - Vehicle Encroaching into Lane -
Same Travel Direction

ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in an easterly direction in the second lane of a four-lane,
divided interstate. A non-contact vehicle traveling slightly forward of the subject in the first
eastbound lane moved left and attempted to enter the second eastbound lane. The subject driver
steered left to avoid the non-contact vehicle and exited the left edge of the roadway. The subject
driver steered sharply back to the right. The vehicle yawed in a clockwise direction and
continued skidding through the median, contacting the median surface with its undercarriage.
The vehicle came to rest in the median, facing a southerly direction.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 738 Case Summary
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PSU-Case No.

81-013

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert  ammm DINVET e ___ Roadway

tate Alignment —— 5" aight

Pre-existing
Event/Condition

| Roadway _
State Wet

Vehicle

Normal e State

b Obstacles === Vehicle

v
Evasive Maneuver

. Shoulder === Yes

"

_ Controlled /
Deliberate Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/_\ Controlled /
Deliberate Driver Off-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
\4
Return to Resolution Roadway = Undercarriage
Roadwa Departure
y C
rash
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PSU-Case No.
81-017

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 1-7-93 Weather: Rain
Time: 2140 Surface Condition:  Ice/Snow
Accident Type: Control/Traction Loss Lighting: None
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 30 Year: 1979
Driver Sex: Male Vehicle Make: Ford
Impairment: None Vehicle Model: F-series pickup
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 2

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Flush or curb
Slope: Grade
No. of Lanes: 2 Speed Limit: 105 km/h

Cluster Variables

GV14: 07 Steering right

GV64: 13 Negotiating a curve
GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 4  Skidding laterally - counterclockwise rotation

GVe67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 741 Case Summary



CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling eastbound in the second lane of a six-lane, divided
interstate with a -3% slope and a curve to the left. As the vehicle exited the curve, the driver
encountered an ice patch. The vehicle yawed in a clockwise direction and skidded off the
roadway in a broadside skid. The right door of the vehicle struck a single pole mounted road
sign. The vehicle then rolled side-over-side to right 1.5 times and came to rest on its top facing in
a north northwesterly direction.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 742 Case Summary
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PSU-Case No.

81-017

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e Driver ___ — Roadway _
State Alignment Curve
Pre-existing
Event/Condition  |— Roadway — jcy/Snow
State
Normal —Vehicle

State
l— Obstacles === None

\ 4
Lost Directional
Control

Shoulder == Yes

Controlled /

Deliberate Driver On-Road Uncontro"ed - Yaw
Steer Response Dynamic State Movement
/_\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement

N~

A\ 4

Return to Resolution DReopangtVuar}é — Side Impact/
Roadway Crash Rollover
Calspan Corporation 744 Run-Off-Road Collision Avoidance
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PSU-Case No.
81-019

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 2-2-93 Weather: Clear/Cloudy
Time: 2210 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: None
Accident Severity: 2 (B) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 26 Year: 1979
Driver Sex: Male Vehicle Make: Mercury
Impairment: Intoxicated Vehicle Model: Cougar/XR7
(alcohol/drugs)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 40 km/h

Cluster Variables

GV14: 03 Braking (lockup)

GV64: 13 Negotiating a curve
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 2 Skidding longitudinally - less than 30 degrees rotation

GV67: 4  Vehicle departed roadway

Run-Off-Road Collision Avoidance
Case Summary

Calspan Corporation
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CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling a southerly direction on a two-lane, rural roadway. The
driver failed to track a curve to the right and braked heavily leaving 30 m skid marks, as reported
by the police. The vehicle skidded off the roadway and struck a utility pole with its center front.
The vehicle came to rest at the pole, facing in a southerly direction. The subject driver was
intoxicated (BAC=0.24) and traveling too fast for the roadway.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
81-019

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI  — DTV — Roadway __
State Alignment Curve
Pre-existing Road
Event/Condition . Rroaaway __
State Dry
; Vehicle ‘
Excgsszv; — State
pee b Obstacles == None
v
Vehicle Speed and L Shoulder = Yes

Alcohol

"
Controlled /

Brake Driver On-Road Uncontrolled=— Long. Skid
Response Dynamic State Movement
/\ Controlled /
Brake Driver Off-Road Uncontrolled=—— Long. Skid
Response Dynamic State Movement
Return to M i Roadway
Resolution Departure = Frontal Impact
Roadway Cprash
Calspan Corporation 748 Run-Off-Road Collision Avoidance
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PSU-Case No.
81-056

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

General Accident Information
Date: 4-6-93 Weather: Clear/Cloudy
Time: 1535 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 18 Year: 1984
Driver Sex: Female Vehicle Make: Chevrolet
Impairment: Fell Asleep Vehicle Model: Cavalier
Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Flush or curb
Slope: Grade
No. of Lanes: 3 Speed Limit: 105 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver

Calspan Corporation

Carnegie Mellon University

Run-Off-Road Collision Avoidance
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PSU-Case No.

81-056

L e

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

The subject vehicle was proceeding in a northwesterly direction traversing a left curve in
the third lane of a six-lane, divided, asphalt interstate with a negative slope, edge lines, and lane
lines. The driver apparently fell asleep while negotiating the curve to the left. The vehicle drifted
left and exited the left edge of roadway traveling along the shoulder. The driver woke at this
point and steered sharply back to the right. The subject vehicle re-entered the roadway, rotating
clockwise. It crossed the travel lanes in a broadside skid with its left side leading and exited the
right, edge of the roadway. The vehicle struck a W-beam guardrail located adjacent to the north
shoulder with its left side. It penetrated through the guardrail and then rolled 1/2 roll onto its top,
side-over-side to left. The vehicle came to rest on a negative-sloped embankment, beyond the
guardrail, on its top, facing northeast.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
81-056

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

DFOWSY  emmm DTIVET _ Roadway

State Alignment — Curve
Pre-existing Road
Event/Condition | Roadway _
State Y Dry
Vehicle
Normal e State ——
b Obstacles == None
A 4
Relinquished Steering L Shoulder = Yes
Control

"
Controlled /

None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
N\ Controlled /
Deliberate Driver Off-Road Uncontrolled == Yaw
Steer Response Dynamic State Movement
A\ 4
Return to Resolution ggggrvtvuaré — Side Impact/
Roadway Crash Rollover
Calspan Corporation 759 Run-Off-Road Collision Avoidance
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PSU-Case No.

81-057

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: End Departure

General Accident Information

Date: 4-3-93 Weather: Rain
Time: 0851 Surface Condition: Wet
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 1(C) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 33 Year: 1980
Driver Sex: Female Vehicle Make: Ford
Impairment: None Vehicle Model: Fairmont
. Familiarity
with Road: Yes ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Flush or curb
Slope: Grade
No. of Lanes: 2 Speed Limit: 56 km/h

Cluster Variables

GV14: 99 Unknown
GVb64: 10 Turning left
GV65: 14 This vehicle traveling off an end departure
GV66: 9  Precrash stability unknown
GV67: 9 Directional consequences unknown
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
81-057

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: End Departure

The subject vehicle was proceeding in an easterly direction on a wet, three-lane, rural
roadway which ended in a T-intersection with a four-lane, divided roadway. As the driver
approached the intersection, the traffic signal was green for eastbound traffic so the driver
initiated a left turn onto the intersecting four-lane roadway. The vehicle was unable to complete
the turn, exited the east edge of the intersection roadway, and struck a light standard which fell on
top of the vehicle following the initial impact. The vehicle came to rest straddling the east edge
of the intersecting roadway, facing in a northeasterly direction. The driver initiated the turn at a
speed which was too high to successfully complete the maneuver given the wet road conditions.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 754 Case Summary
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PSU-Case No.
81-057

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DAVES

___ Roadway

State Alignment — Straight
Pre-existing
Event/Condition . Roadway _
State
Excessive —Yehicle__|
Speed State
pee e Obstacles = None
\4
Lost Directional L Shoulder — No
Control

Y

_ Controlled /
None Driver On-Road Uncontrolled == Long. Skid

Response Dynamic State Movement

/\ Controlled /

Brake Driver Off-Road Uncontrolled === Long. Skid
Response Dynamic State Movement
Return to Res‘c;lution g oadrvtv &Y — Frontal Impact
Roadway eparture
Crash
Calspan Corporation 756 Run-Off-Road Collision Avoidance
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PSU-Case No.
81-059

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 4-7-93 Weather: Clear/Cloudy

Time: 2300 Surface Condition: Wet

Accident Type: Control/Traction Loss Lighting: Artificial lighting

Accident Severity: 3(A) Land Use: Rural
Driver/Occupant Information Vehicle Information

Driver Age: 24 Year: 1971

Driver Sex: Male Vehicle Make: Oldsmobile

Impairment: Intoxicated Vehicle Model: Cutlass

(alcohol/drugs)

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 4

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 4 Speed Limit: 56 km/h

Cluster Variables

GV14: 07 Steering right

GVb64: 05 Passing or overtaking another vehicle

GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 3 Skidding laterally - clockwise rotation

GV67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 757 Case Summary



CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a southeasterly direction negotiating a left curve in
the second lane on a wet, four-lane, rural, asphalt roadway with a +3% slope, white edge lines,
and lane center lines delineated by flush markers. While traversing the curve, the subject driver
passed a non-contact vehicle traveling in the first lane and lost directional control. After several
overcorrections, the vehicle uegaﬁ 'ya'wmg clockwise, exited the ngm, west cugc of the roadway,
traversed a paved shoulder, and the front of the vehicle struck the blunt end of a W-beam
guardrail. The end treatment was uprooted and the left door of the vehicle struck one of the
guardrail support posts as the vehicle continued to rotate and override the W-section rail. The
vehicle came to rest straddling the rail, facing south. The driver was intoxicated (BAC=0.12) and

was [rdvcung ata prCU lIldl was 100 ldbl l.Ul L«UIlUluU[lb

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
81-059

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI = Driver . _ Roadway ___
State Alignment — Curve
Pre-existing
Event/Condition | Roadway ___ wer
State
Excessive —vghicle

State
Speed . Obstacles =— None
Vehicle Speed and L Shoulder == Yes
Alcohol
Y
Controlled /
Deliberate Driver On-Road Uncontrolled = Tracking
Steer Response Dynamic State Movement
N Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
Return to v i Roadway Frontal Impact
Resolution Departure = rontal Impac
Roadway Crash
Calspan Corporation 760 Run-Off-Road Collision Avoidance
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PSU-Case No.

81-066

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Left

Driver Relinquishes Steering Control - Fell Asleep

General Accident Information

Date: 5-2-93
Time: 0415
Accident Type: Drive Off Road

Accident Severity: 3 (A)

Weather:

Surface Condition:
Lighting:

Land Use:

Rain

Wet

Artificial lighting
Urban

Driver/Occupant Information

Vehicle Information

Driver Age: 31 Year: 1983
Driver Sex: Male Vehicle Make: Toyota
Impairment: Fell Asleep Vehicle Model: Supra
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided

Slope: Grade

No. of Lanes: 2 Speed Limit: 89 km/h

Cluster Variables

GVv14:
GV64:
GV6S5:
GV66:
GV67:

01
13
12

No avoidance actions

Negotiating a curve

This vehicle traveling off the edge of the road on the left side

No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.

81-066

CAUSAL FACTOR: Driver Relinquishes Steering Control - Fell Asleep
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling in a southerly direction on a two-lane interstate entrance
ramp. While traversing a long sweeping curve to the right, the driver fell asleep, allowing the
vehicle to drift off the left edge of the ramp. The vehicle traversed along a steep, positive
embankment for a short distance and then began arcing back toward the roadway. The right
frontal area of the vehicle struck the back side of a W-beam guardrail. The vehicle rotated
clockwise off this impact and came to rest upright, facing in an easterly direction.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 762 Case Summary
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PSU-Case No.
871-066

"’fx\\

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

D — Driver — Roadway _
rowsy State Alignment Curve
Pre-existing
Event/Condition . Roadway __ ey
State
Normal _Vehicle___}

State
e Obstacles == None

\ 4
Relinquished Steering
Control

L. Shoulder === Yes

Y
Controlled /

Inadvertant Driver On-Road Uncontrolled s Tracking
Steer Response Dynamic State Movement
/_\ Controlled /
Deliberate Driver Off-Road Uncontrolled s Tracking
Steer Response Dynamic State Movement

N~

\ 4

. Roadway
Return to Resolutio — Frontal Impact
Roadway olution Departure é
Calspan Corporation 764 Run-Off-Road Collision Avoidance
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PSU-Case No.

81-068

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left
General Accident Information
Date: 4-1-93 Weather: Rain
Time: 1800 Surface Condition: ~ Wet
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 1(C) Land Use: Rural
Driver/Qccupant Information Vehicle Information
Driver Age: 48 Year: 1975
Driver Sex: Male Vehicle Make: Chevrolet
impairment: Other (alcoh. consumption Vehicie Modei: LUV
- BAC unknown)
Familiarity
with Road: Unknown ABS: No
No.of . Defects: No
Occupants: 5
- Roadway Information
Trafficway Typs Alignment Straight
(Median) Physical barrier
Slope Grade
No. of Lanes: 10 Speed Limit: 89 km/h

Cluster Variables

08
16
50

$a

Braking and steering left

Successful avoidance of previous event

Other motor vehicle in lane, stopped

Tracking

Calspan Corporation
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PSU-Case No.

81-068

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol

ROADSIDE DEPARTURE: Left

The subject vehicle was traveling south along the right paved shoulder of a wet, ten-lane,
divided, concrete interstate with a +3% slope. The driver attempted to pass another vehicle by
steering left, lost control of the vehicle, crossed the five south bound travel lanes and struck the
median guardrail. The police reported the driver was inattentive and had been drinking with
ability impaired. The ambient weather condition was rain which did not adversely affect the
accident condition. The causal factors included inattention to the driving task, vehicle speed, and
alcohol consumption.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 766 Case Summary
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PSU-Case No.

81-068

HBD/DUI & e DTIVET

Inattentive State

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

___ Roadway

Alignment ~ Straight

Pre-existing
Event/Condition . Roadway ___ w,;
State
Excessive ——Vehicle__
Speed State
pee b Obstacles == None
A 4
Vehicle Speed and - Shoulder == Yes
Alcohol
\4
/\ Controlled /
Steer & Driver On-Road Uncontrolled == Tracking
Brake Response Dynamic State Movement
/-\ \4
_ Controlled /
Steer & Driver Off-Road Uncontrolled == Tracking
Brake Response Dynamic State Movement
Return t v . Roadway
elurn 1o Resolution Departure = Frontal Impact
Roadway Crash
Calspan Corporation 768 Run-Off-Road Collision Avoidance
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PSU-Case No.

82-003

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

General Accident Information
Date: 1-6-93 Weather: Clear/Cloudy
Time: 1000 Surface Condition: Ice/Snow
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 0(0O) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 27 Year: 1992
Driver Sex: Male Vehicle Make: Pontiac
Impairment: None Vehicle Model: Grand Prix
(FWD)
Familiarity
with Road: Unknown ABS: Yes
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Level
No. of Lanes: 2 Speed Limit: 24 km/h
Cluster Variables
GV14: 03 Braking (lockup)
GV64: 13 Negotiating a curve
GV65: 05 This vehicle loss of control due to poor road conditions
GV66: 2 Skidding longitudinally - less than 30 degrees rotation
GV67: 4  Vehicle departed roadway

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.
82-003

CAUSAL FACTOR: Lost Directional Control
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling eastbound on a right curve of a two-lane roadway. The
driver hit a patch of ice and skidded off the left side of the road. The vehicle impacted a tree. The
speed limit for the roadway was 24 km/h (15 mph). There was no injury to the driver.

Run-Off-Road Collision Avoidance

Calspan Corporation
770 Case Summary
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.
82-003

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

Alert e DNVl

tate
Pre-existing

Event/Condition
Vehicle ‘
Normal e State ——

\ 4
Lost Directional
Control

!

_ Roadway

Alignment ~ Curve

|___ Roadway __
State Icy/Snow

L Obstacles === None

— Shoulder == Yes

_ Controlled /
Brake Driver On-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
/_\ Controlled /
Brake Driver Off-Road Uncontrolled == Long. Skid
Response Dynamic State Movement
Return to i i Roadway
Resolution Departure = Frontal Impact
Roadway CF:'ash
Calspan Corporation 779 Run-Off-Road Collision Avoidance
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PSU-Case No.

CAUSAL FACTOR: Driver Relinquishes Steering Control - Physical
(seizure/passed out)
ROADSIDE DEPARTURE: Right
General Accident Information
Date: 2-5-93 Weather: Clear/Cloudy
Time: 1320 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 67 Year: 1971
Driver Sex: Male Vehicle Make: Nissan/Datsun
Impairment: Physical Vehicle Model: Pickup
(seizure/passed out)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 40 km/h
Cluster Variables
GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 08 This vehicle loss of contro! due to other
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
82-017

CAUSAL FACTOR: Driver Relinquishes Steering Control - Physical
(seizure/passed out)

ROADSIDE DEPARTURE: Right

The subject vehicle was traveling southbound on a two-lane street. The vehicle exited the
road to the right and impacted the curb with its right side wheels. The vehicle traveled over the
curb and became airborne. The driver suffered a heart attack.

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 774 Case Summary
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PSU-Case No.

82-017

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

I jtated e DVET ___ Roadway ___ :
ncapacitate State Alignment Straight
Pre-existing Road
Event/Condition | Roadway __
State Dry
Normal —Yehicle

State
e Obstacles w== None

|

Relinquished Steering
Control

L Shoulder === No

7
Controlled /

Inadvertant Driver On-Road Uncontrolled == Tracking

Steer Response Dynamic State Movement
/-\ Controlled /

None Driver Off-Road Uncontrolled == Tracking

Response Dynamic State Movement
Return to Releution ll;{oad'\j(v W Side Impact
Roadway %prgsﬁre
Calspan Corporation 776 Run-Off-Road Collision Avoidance
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PSU-Case No.
82-039

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 3-5-93 Weather: Clear/Cloudy
Time: 0535 Surface Condition: - Dry
Accident Type: Control/Traction Loss Lighting: Artificial lighting
Accident Severity: 4 (K) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 20 Year: 1980
Driver Sex: Male Vehicle Make: Chevrolet
Impairment: Intoxicated Vehicle Model: Citation
(alcohol/drugs)

- Familiarity

é with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Grade
No. of Lanes: 4 Speed Limit: 89 km/h

Cluster Variables

GV14: 99 Unknown

GV64: 01 Going straight

GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 9  Precrash stability unknown

GV67: 9 Directional consequences unknown

Calspan Corporation Run-Off-Road Collision Avoidance
Carnegie Mellon University 777 Case Summary



PSU-Case No.

82-039

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling on an eight-lane, divided interstate roadway at a police
reported high rate of speed. The driver departed the inboard road edge and impacted the Jersey
barrier with the left front corner of the vehicle. The vehicle yawed in a clockwise direction,
mounted the barrier, and impacted a luminaire, which was mounted on top of the barrier, with the
left front door area of the vehicle. The driver was intoxicated (BAC=0.20). Alcohol and
excessive speed were the contributing factors to the crash.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
82-039

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI e DTVET ___ Roadway ___ .
State Alignment Straight
Pre-existing Road
Event/Condition oadway ___
— " State Dry
: Vehicle ‘
Excgsszvcei — State ——
pee b Obstacles === None
v
Vehicle Speed and L Shoulder —— Yes
Alcohol

/—\ Controlled /

Inadvertant Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/—\ Controlled /
Deliberate Driver Off-Road Uncontrolled = Yaw
Steer Response Dynamic State Movement
v Road
Return to Resolution D::ar‘?fr}é = Frontal Impact/
Roadway Crash Side Impact
Calspan Corporation 780 Run-Off-Road Collision Avoidance
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PSU-Case No.

82-053

CAUSAL FACTOR:

(seizure/passed out)

ROADSIDE DEPARTURE: Right

Driver Relinquishes Steering Control - Physical

General Accident Information

Date: 4-1-93 Weather: Rain
Time: 0935 Surface Condition:  Wet
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 2 (B) Land Use: Urban
Driver/Occupant Information Vehicle Information
Driver Age: 71 Year: 1976
Driver Sex: Male Vehicle Make: Oldsmobile
Impairment: Physical Vehicle Model: Cutlass
(seizure/passed out)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Right
(Median): Not divided
Slope: Grade
No. of Lanes: 2 Speed Limit: 48 km/h

Cluster Variables

GV14:
GV64:
GV65:
GV66:
GV67:

01
13
08

No avoidance actions

Negotiating a curve

This vehicle loss of control due to other
No avoidance maneuver

No avoidance maneuver

Calspan Corporation
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PSU-Case No.
82-053

CAUSAL FACTOR: Driver Relinquishes Steering Control - Physical
(seizure/passed out)

ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a westerly direction during daylight hours on a
two-lane, right curved, asphalt road that was wet due to rain. The driver apparently passed out
and relinquished control of the vehicle which drifted off the right road edge, traversed an asphalt
parking lot, and impacted a loose pile of large timbers. The vehicle mounted the timbers and then
struck a chain-link fence where it came to rest. A witness stated that the driver entered the right
curve at an estimated speed of 48 km/h (30 mph). There were no cars in the parking lot.

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
82-053

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

. Roadway

Incapacitated e DIVET e —
pact State Alignment Curve
Pre-existing
Event/Condition . Roadway ___
State
Vehicle
Normal e State
b Obstacles === None
2
Relinquished Steering L Shoulder — No
Control
/\  Z
; Controlled /
Inadvertant Driver On-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
/_\ Controlled /
None Driver Off-Road Uncontrolled == Tracking
Response Dynamic State Movement
R M ) Roadway
eturn to Resolution Departure = Frontal Impact
Roadway P
Crash
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PSU-Case No.

82-060

CAUSAL FACTOR: Driver Relinquishes Steering Control - Infoxicated
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 4-1-93 Weather: Rain

Time: 1809 Surface Condition:  Wet

Accident Type: Control/Traction Loss Lighting: Daylight

Accident Severity: 3 (A) Land Use: Urban
Driver/Occupant Information Vehicle Information

Driver Age: 59 Year: 1986

Driver Sex: Male Vehicle Make: Chrysler

Impairment: Intoxicated Vehicle Model: LeBaron

(alcohol/drugs)

Familiarity

with Road: Unknown ABS: No

No. of Defects: No

Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Flush or curb
Slope: Grade
No. of Lanes: 3 Speed Limit: 48 km/h

Cluster Variables

GV14: 01 No avoidance actions
GV64: 13 Negotiating a curve
GV65: 06 This vehicle loss of control due to traveling too fast for conditions
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver
Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

82-060

CAUSAL FACTOR: Driver Relinquishes Steering Control - Intoxicated
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling in a northerly direction during daylight hours on a wet,
concrete road surface in the outboard travel lane. The driver attempted to negotiate a left curve;
however, the vehicle drifted toward the right road edge. The driver braked leaving right front tire
skid marks on the road surface prior to departure. The vehicle mounted a barrier curb, traveled
along a landscaped edge, and impacted a traffic signal/luminaire pole with the center frontal area.
The driver was intoxicated (BAC=0.33).

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.

82-060

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI & = Driver — Roadway _ .,
Incapacitated tate Alignment
Pre-existing
Event/Condition . Roadway ___
State
Vehicle
Normal e State
L Obstacles == None
v
Relinquished Steering L Shoulder =— No
Control
/—\ A
; Controlled /
None Driver On-Road Uncontrolled=— Drift
Response Dynamic State Movement
/—\ Controlled /
None Driver Off-Road Uncontrolled == Drift
Response Dynamic State Movement
A 4
Return to Resolution ggsgrvtv;)é - Frontal Impact
Roadway Crash
Calspan Corporation 788 Run-Off-Road Collision Avoidance
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PSU-Case No.

82-080

CAUSAL FACTOR:

ROADSIDE DEPARTURE: Right

Vehicle Speed - Speed and Alcohol

General Accident Information

Date: 5-1-93
Time: 2340
Accident Type: Drive Off Road

Accident Severity: 3 (A)

Weather:

Surface Condition:

Lighting:
Land Use:

Rain

Wet

Artificial lighting
Urban

Driver/Occupant Information

Vehicle Information

Driver Age: 32 Year: 1978
Driver Sex: Male Vehicle Make: Oldsmobile
Impairment: Other (alcoh. consumption Vehicle Model: Cutlass
- BAC unknown)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Level
No. of Lanes: 3 Speed Limit: 56 km/h

Cluster Variables

GV14:
GV64:
GVe65:
GV66:
GV67:

01
13
06

No avoidance actions

Negotiating a curve

This vehicle loss of control due to traveling too fast for conditions

No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Carnegie Mellon University
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PSU-Case No.
82-080

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling south through rain on a wet, two-lane, undivided, level,
asphalt road illuminated by street lights. The driver failed to make the transition from a straight
road segment to a left curve. The vehicle jumped the right, 15 cm high barrier curb and struck the
down turned end of a W-beam guardrail. The vehicle mounted the rail, traversed along the top
and struck a fence located behind the rail. The police reported the vehicle speed in excess of
129 km/h (80 mph) and reported the driver's condition as had been drinking with ability impaired.
The center lanes were mixed with solid and broken yellow lines in new condition for a one-lane,
two way, turning channelization. The causal factor was vehicle speed with alcohol consumption.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM

PSU No. QZ_ Cose Number - Stratum 080K

15cm HIGH CURB

1

SIDEWALK ————=

L o ¥
S
==y

Rk VYA T

e TN
> TT1 955

<

GUARD RAIL —~—__|

]

CHAIN LINK FENCE

A S Niunnr™ 0 A
—~ 1

ey

-
-

O
g
—1

9m EMBANKMENT

GUY WIRE — =

791

Scale: 1/250




PSU-Case No.

82-080

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI = Driver ____ Roadway ___
State Alignment Curve
Pre-existing Road
Event/Condition | Roadway ..
State Wet
Excessive —Yehicle
Speed State
pe . Obstacles === None
\4
Vehicle Speed and Shoulder =— No
Alcohol
/—\ Controlled /
None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
Y
; Controlled /
None Driver Off-R08d e Uncontrolled = Drift
Response Dynamic State Movement
Return to Resflution goadrv;l 3 —— Frontal Impact
Roadway %})rgsll:re
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PSU-Case No.
82-081

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE Left

General Accident Information

Date: 6-5-93 Weather: Clear/Cloudy
Time: 1714 Surface Condition: Dry
Accident Type: Control/Traction Loss Lighting: Daylight

ifv: 2 (R) Land liso: Irban
rity. (b) an

Driver/Occupant Information Vehicle Information
Driver Age: 50 Year: 1975
Driver Sex: Male Vehicle Make: Dodge
Impairment: Other (alcoh. consumption Vehicle Model: B-series Van

- BAC unknown)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1

Roadway Information

Trafficway Type Alignment: Curve Left
(Median): Not divided
Slope: Grade
No. of Lanes: 3 Speed Limit: 48 km/h
Cluster Variables
GV14; 06 Steering left
GVvé4: 01 Going straight
GVe65: 61 Other vehicle encroaching into lane from adjacent lane (same direction) over right lane line

GV66: 1 Tracking

GVe67: 4  Vehicle departed roadway

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
82-081

CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling south on a dry, three-lane, urban, concrete road with a
-5.2 % slope. The driver steered to the left in a left curve, jumped the left 15 cm high barrier curb
and struck a tree and a utility pole. The center lane was marked to accommodate a two way turn
lane with yellow solid/broken lines in good condition. The police indicated the driver was under
the influence of alcohol. The driver claimed to have been cut off by an approaching vehicle.
There were no adverse environmental conditions or sight line restrictions The causal factor was
excessive speed and alcohol consumption..

Calspan Corporation Run-Off-Road Collision Avoidance
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PSU-Case No.
82-081

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

HBD/DUI  cuee DIVET

_ Roadway

State Alignment ~ Curve
Pre-existing Road
Event/Condition _ Roadway ___
State Dry
Excessive —Vehicle___|
State
Speed . Obstacles == None
\ 4
Vehicle Speed and L Shoulder == No
Alcohol
/_\ M
Controlied /
Inadvertant Driver On-Road Uncontrolled =— Tracking
Steer Response Dynamic State Movement
/_\ Controlled /
Deliberate Driver Off-Road Uncontrolled == Tracking
Steer Response Dynamic State Movement
v
Return to Resolution DRg adway - Frontal Impact
parture
Roadway Crash
Calspan Corporation 796 Run-Off-Road Collision Avoidance
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PSU-Case No.

82-082

CAUSAL FACTOR: Vehiéle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

General Accident Information

Date: 6-4-93 Weather: Clear/Cloudy
Time: 0530 Surface Condition:  Dry
Accident Type: Drive Off Road Lighting: Daylight
Accident Severity: 3 (A) Land Use: Urban

Driver/Occupant Information Vehicle Information
Driver Age: 19 Year: 1985
Driver Sex: Male Vehicle Make: Honda
Impairment: Other (alcoh. consumption Vehicle Model: Civic/CRX

- BAC unknown)
Familiarity
with Road: Unknown ABS: No
No. of Defects: No
Occupants: 1
Roadway Information
Trafficway Type Alignment: Straight
(Median): Not divided
Slope: Level
No. of Lanes: 3 Speed Limit: 48 km/h
Cluster Variables

GV14: 01 No avoidance actions
GV64: 02 Slowing or stopping in traffic lane
GV65: 13 This vehicle traveling off the edge of the road on the right side
GV66: 0 No avoidance maneuver
GV67: 0 No avoidance maneuver

Calspan Corporation

Run-Off-Road Collision Avoidance
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CAUSAL FACTOR: Vehicle Speed - Speed and Alcohol
ROADSIDE DEPARTURE: Right

The subject vehicle was traveling on a dry, straight, level, four-lane, undivided, urban,
asphalt roadway when the driver began to swerve back and forth in the right lane. The vehicle
jumped the right 15 cm high barrier curb and struck a tree. The road was marked with full barrier
yellow center lines and reflective road lane markers. The road edges were noted by barrier curbs.
There were no adverse environmental conditions or sight line restrictions. The police listed the
driver as under the influence of alcohol and drugs. The causal factor was vehicle speed with
contributing factors of alcohol and drugs.

Calspan Corporation Run-Off-Road Collision Avoidance
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ACCIDENT COLLISION DIAGRAM
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PSU-Case No.
82-082

HBD/DUI e Driver

Vehicle Dynamic Scenario

Vehicle Traveling Along
Roadway Segment

___ Roadway

State Alignment — Straight
Pre-existing | Road
Event/Condition | Roadway __
State Dry
Excessive —Vehicle
Speed State
pee b Obstacles == None
2
Vehicle Speed and | Shoulder == No
Alcohol -

/—\  Z

_ Controlled /
None Driver On-Road Uncontrolled = Drift

Response Dynamic State Movement

/—\ Controlled /

None Driver Cff-Road Uncontrolled == Drift
Response Dynamic State Movement
Return to ¢ ' Roadway F 11
Roadway Resolution Departure w— ['ronta mpaCt
Crash
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PSU-Case No.

82-083

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

General Accident Information

Date: 5-6-93 Weather: Clear/Cloudy
Time: 1956 Surface Condition:  Dry
Accident Type: Control/Traction Loss Lighting: Daylight
Accident Severity: 4 (K) Land Use: Rural
Driver/Occupant Information Vehicle Information
Driver Age: 17 Year: 1991
Driver Sex: Female Vehicle Make: Saab
Impairment: None Vehicle Model: 99/99E/900
L Familiarity
R with Road: Unknown ABS: Unknown
No. of Defects: No
Occupants: 4
Roadway Information
Trafficway Type Alignment: Straight
(Median): Physical barrier
Slope: Level
No. of Lanes: 1 Speed Limit: 80 km/h

Cluster Variables

GVv14:
GVvé4:
GV65:
GV66:
GV67:

01
01
09

No avoidance actions

Going straight

This vehicle loss of control due to unknown
No avoidance maneuver

No avoidance maneuver

Calspan Corporation

Run-Off-Road Colllsion Avoidance

Carnegie Mellon University 801

Case Summary



PSU-Case No.

82-083

CAUSAL FACTOR: Driver Inattention
ROADSIDE DEPARTURE: Left

The subject vehicle was traveling west bound in the left lane of a dry, four-lane, divided,
rural, asphalt roadway when the driver veered left and struck the concreie median barrier. The
vehicle was redirected across the road, rolled over and struck the right side 15 ¢cm high barrier
curb. The police indicated that the driver may have been distracted by the passengers and not
paying attention to the driving task. There were no adverse weather cenditions or sight line
restrictions. The causal factor was driver inattention to the driving task.

Calsnan Gornoration Rin-Cfi-Road roiiision Avoidance
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PSU-Case No.

82-083
Vehicle Dynamic Scenario
Vehicle Traveling Along
Roadway Segrent
Inattentive e DIVET __ Roadway __ ¢ .2
State Alignment 8
Pre-existing Road
Event/Condition |___ Roadway ___
State Dry
Vehicle
Normal e State
b Obstacles = None
A 4
Inattentive L Shoulder = No

O\ v
Controlled /

None Driver On-Road Uncontrolled == Drift
Response Dynamic State Movement
P Controlled /
Not Driver Off-Road s | JCONtIONR T e Nof
Applicable ReSUf\am'C State Movement Applicable
\ 4
Return to RESOIULION  cmmomsmmmmmm ggggrvtﬁ% wmes Frontal Impact/
Roadway Crash Side Impact
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